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Lesson One : Repeated multiplication. 
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Ghiyath Al-Din Ibn Masoud Al-Kashi : ] 
j n 


He was an Arab scientist who had many 

investigations in mathematics : |. 

* He had invented the decimal fraction. 4 

* He put a theory concerning the sum of the natural | | 
numbers that are raised to the fourth power. 


approximate ratio (7t) that nearly equates Paes 


V 

* He reached a very accurate rate for the C 
Ghiyath Al-Din [e^t 

the accuracy of the calculators. (1380 A.D. - 1436 AD.) 4 
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Lesson One | | 
Es O Repeated multiplication 
NSS 


We had known before in the set of integers that :| 3* = 3 x 3 x 3 x 3 | where we found 
that the number 3 has repeated 4 times in the multiplication operation and we read it 
as «3 to the power 4» 


Also, in the set of rational Q » we find that : 


2331.2 4.2 EN 
*($)7$*$* [5-4 


2.2x2x2x2.Def 
3x3x3x3 |3* 


Te? 7^ ao 
* ©77= (76) = 1g = 10 


If: } is a rational number »then (#)°= 1 where a 0 


For example: ° (1)'- i C321 


Itb isa rational number » and m is a positive integer » then : 


Oo -&) =(2)” when m is an even number. 

= 134 T A S 1 

For example: (- >) -(7) = 16 
BI - 2)" -- ($)" when mis an odd number. 


For example: (- iy a (ay --i 
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Krampe 1 Find each of the following in the simplest form : 
LIORI 8c 3) «(3 

BEH) BCPC 
03j4-2«1242 
863 +C103)=(G) +C 
8coci*dy-5. 


2- 


Cue 2 irx--d , y land Z=4 , find the value of : (X + y xz? 
EI 4t Pes 


3 
= (4) x# 2-5 x#=-1 


gx--2 E y= d and z - - 3. find the value of : x?-y?z 
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Lesson Two 
a Non-negative integer powers 


The I The first law )] law 
RENTES the definition of repeated multiplication » we know that : 
2y Notice that : 
x 2 
( 3 ) 344-27 

i.e. When multiplying the 
like bases » we add their 
powers (indices). 


For example: 
+ (y x(2y - (3 -(2y 
"C»Ye»-e»-e» 


You can check the truth of the previous law by using the calculator as follows : e--- 


Calculate each of the following » then put the result in its simplest form : 
2 3 = 3 2 
E) 8c»*Q ai«ci 
2 3 14243 6 26 
4 «(3) «(3)=G) = G's Se = 
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Unit -—————— 
[22 se Gy = (4y x (4y Notice that : 


because the index is an odd number. 
Notice that : 
32.(3 
-3) =a) 
because the index is an even number. 


From the definition of repeated multiplication » we know that : 
Hh. ed. Notice that : 
34S 3 7-423 
i.e. When dividing like bases 
» we subtract their powers 
(indices) 


(at m is a rational number » where È + 0 >n and m are non- 


Le. n m n-m 
numbers »n>m »then (>) *() =(5) 


For example: « (2) -(2) -(3) ^-($) 


4 2 4-2 2 
l CY 709 
You can check the truth of the previous law by using the calculator as follows : e 


«GG 
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Find each of the following in the simplest form : 
met pe x PO] ENMNMNMNM 
Ly. ws D -. A 
P c ox 
Gx3y-G 9G G3 

=(9* 5% a)" (GF b- B) «(Fy 


ie. Itt 2 and € a are two rational numbers sn is a non-negative integer » then : 


iE (x(a) 


* From the repeated multiplication, notice 


É 


24 


3. "m 


" 
geo 
x 
Elo 
x 
joo 

x 
bjor 


x 


l^ m 
x 
eN 
x H 
alto 


l^ uoto 


x 


"Yd 


ie. If $ and Ẹ are two rational numbers , zi #0 »nis a non-negative integer » then : 


x 
Jo 


ES 
TT 
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Find the result of each of the following in its simplest form : 
Xys2 2x44 
a>) B 


4 x^ 4 
a(~ Yy- ey B2t-2 X^ _ 16x 


E The Third law 


35 muy 
From the definition of repeated multiplication » we know that : 
[3] -GX«dY-ay^- o» 
Le. If » is a rational number »n and m are non-negative integers » then 
(GT 2G) 
For example: 
[OT-Gyv-d* — [c5 T-e»*n ey 


You can check the truth of the previous law by using the calculator as follows : «- 


JE DT- ss 


6 29 
* (5-5 


Calculate each of the following » then put the result in the simplest form : 
2 2 4 x3 yh? 
21 `] D xy €4x y 
aj 2) a) Bx 
22 1\2x2 1)4 1\4_5)4_ 54 _ 625 
3] =C24)?=24)'=04)'=($)'= £ = S 


Lo xfro 
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ELC _ CA x x3*2x y4 2 
C2xy4 C2f x x4 x y?** 


Cms 


x=} }»y=-2 andz- 3 $* »find the numerical value of each of the following 


in the simplest form : @ (=~)? ex) 


Solution 


Notice that : | 


Calculate each of the following , then put the result in the simplest form : 


a[cT ashy (Sy 
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Es c0 Negative integer powers 
<T 


Notic the table » then try to discover the pattern to complete it : 


The power form | 95 Jt 
The value | 32 


+2 
From the previous pattern » we can deduce that : 


-!21]4221,2?-d 
T'z1£224 527-234 


If a is a rational number » a # 0 and n is a positive integer » then a" = 


and a^- zi 


x 
For example: «3? = 3 727 


Remark 

Ø if ais a rational number sa#0 and n is a positive integer » then : 
a" xa"=a"x + = 1 (the multiplicative neutral) 
i.e.| each of a^ and a™ is the multiplicative inverse of the other. | 


re is a rational number not equal to zero and n is a positive integer » then : 


ORE For example: (2)^- (2) - 2 


[ 477 380 Find the value of each of the following in the simplest form : 
3 
( 


73 
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Lesson Three | 


ipe 2 Find each of the following in the simplest form : 
2 
Do B= > ey? 
E 53x57? 2 2 wid wd 
(EI) Bry BHA 


First 


4 -2 3 
Ur «2)-zxL-L-v-2-4 2 a 
| 2 s 5 


n 44 5 8 a 
86)*- "e 035. 8I È x g 


a( ey MEE | -(£) -(£Y = 6° "7-677 -s-es 


5'ixs* 52 8€ s$ 
Dy x (7?y =(P} x (5 Lj- xx. 15-52] 249 
8i +S) =G) += 3 + 2) = GH =) = 
Remark 


All laws of powers that we have studied in the previous lesson are correct in the 
case of the negative powers. So » the previous example can be solved by using laws 


of powers as follows : 


82-:»-s6us 


U»«2-2*6»-2-4 


-3 5 
B?» -2c2»-3-- z BE = =6-3+5-2= 60 =] 


Pasty -2-CD-4- -241-4- 
&( d -(53*€2-CD-4y2. (53-241-4)-2 
z(577)?25€2*€225'- 625 


avy T (7 i (P x TY - (B+ = 3-49 


(3) *+(4) "= +49) =" 9) -GQY-GY-j 
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Find the value of each of the following in the simplest form : 
B.- 
Qs 
2 96 3 
(T) ——Ó—— —€— M—— M E 


(OO Simptity cach of the following to the simplest form where x 0: 
Bex B oc»5o» [3] Ge Xxx 2 2 
B xxx xx -x€2*€»2x5-2-3-.x921 
(y? octo x-84 HH? = HEED = x-6*2- x-4- E 

XX Cy (x4*C3-C9-1-2. (x4-3«4-1-2 
= (x42 =x? = BI 


Simplify each of the following to the simplest form putting the result in positive 
integer power where the denominator doesn't equal zero : 


ü whe 
8 (4 
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© 


Lu CA 
m | Beas 


Bate 


< 
a 


2 3 a C7 


Ss g 
O 


u Ca 
m SSB. 


Wu 


[ The diameter 


length of a virus 
0.00000000025 cm. 


Neptune planet is far from the sun 
by 2 800 000 000 miles. 


((the mile — 1.6 km. approximately). 


* The scientific notation of the number is one easy method to deal with the very great 
numbers or the very small numbers like the numbers mentioned in the previous figures » 
given that most calculators can show these numbers in the scientific notation. 

* Before explaining how to write the numbers in their scientific notation » we should 
notice the following : 

@ 10 = 10' , 100 = 10 x 10 = 10? , 1000 = 10 x 10 x 10 = 10? and so on 
Hence we find that : as 2 x 1000 = 2 x 10° » 50 000 = 5 x 10000 = 5 x 10* 
2 de S Bg 
Bormi 20.01= =w 74exis 7107» 
€ =~ ———— 
0.001 = 1009 ^ 10x10x10 107 and so on 
Hence "A find ud $ 


SS! A 2, 
0.03 100 = d 3x10 


7 7 p -4 
00007= 000" 10x10x10x10 ^7 10 


l The standard scientific notation of a number : 
The number is written in the standard form as : 
[a x10" here 1<s|a|<10andn EZ 
For example: 
Each of the following two numbers is written in its standard form : 
46 x 10° 5236 x 1076 
a number included | |a number expresses | | (a number included | |a number expresses 
between 1 and 10 | |a power of 10 between 1 and 10 | |a power of 10 


aa aoa 
EEE] sri ple le ay iy ea My ale yal äga al al o 


rerea a es | PLPC 


0.000000135 


E 520090990 -32x1* — , 
— NNNM Y 
Moving the decimal| |Using the power 


point (9) places of the 
towards number 10 


0,000,000 135 = 1.35 x 10-7 
EV A 


Moving the decimal| |Using the power 
point (7) places 


towards 


Write each of the following two numbers in the standard form : 
B 650 000 000 = -... 


0.00000102 = -- 


Remarks 

© Notice that the number 32.4 x 10° is not in the standard form because 32.4 > 10 
and to write it in the standard form » we move the decimal point one place towards 
left and multiply by 10 
L.e. 32,4 x 10° = 3.24 x 10° x 10 =| 3.24 x 109 | (the standard form) 

* Notice that the number 0.032 x 107^ is not in the standard form because 0.032 < 1 
and to write it in the standard form » we move the decimal point two places towards 
right and multiply by 107? 

i.e. 0,932 x 10-* = 3.2 x 107^ x 107? =| 32 x 107 5| (the standard form) 

© Notice that the standard form of the number 1 is 1 x 10° 5 

also the number 2 is 2 x 10° ; and so on ... 


Campe 2 Write each of the following numbers in the standard form : 


O 45x10 
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OG -| Lesson Four 


E0248 x 1077 €3-020015 x 107? 


Solution 


B45 x 108 =4.5 x 10x 105-2 45 x 10? 
706,4 x 105 = 7.064 x 10? x 105 =7.064 x 107 
©0248 x 107 = 2.48 x 10! x 107? 2248 x 1075 
F9-- 3 pe -12 
E -0001,5 x 10° =- 1.5 x 10-3 x 10? 2 1.5 x 10 


In the following , determine the numbers that are not in the standard form ; then 
write them in the standard form : 
755x107 17 x 10* B 05x107 


530.5 x 10° 0.999 x 1075 @ 6x106 


Atlantic 


The area (in k.m?) | 735 x 107 


Arctic : 1.4 x 107 
Atlantic : 8.65 x 107 


7 8652735214 
7. 8.65 x 102 735 x 10» 1.4 x 107 
.. Atlantic > Indian > Arctic 


-. The descendingly arrangement : pacific > Atlantic > Indian > Arctic > Antarctic 
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e x 


Write the result of each of the following in the standard form : 
802x105 x (x 10) B 6.5 x 10% x (8 x10? 
(24 x 10") + (1.2 x 107$) (6.6 x 107) x (3 x 10)* 
B o3x1095 «067x105 


E 12x 105) x (4 x 104) =(1.2 x 4) x (10° x 10%) 248 x 108 
B65 x 105 x (8 x 10) = (65x 8) x (10* x 107) Notice that : 


=52x 10° 52 x 10° is not in the standard 
? form » then we should put it in 
=5.2x 10 the standard form. 


iy. ey e A 15 
B 24x10) +(1.2x10$= 12 3 22x10 


Æ (6.6 x 107) x 3 x 10)* = (66x 107) x (34 x 105 = (6.6 x 34) x 107 x 10% 
= 534.6 x 10!! = 5,346 x 10° 
B 23 x 10% + 3.7 x 105) = 105 (2.3 x 10 + 3.7) = 105 (23 +3.7) 
= 105 x 267 22.67 x 10° 


Write the result of each of the following in the standard form : 
E 30 000 x 400 000 Ø 140 000 x 0.005 Æ 0.000015 + 30 
(50 000? (0.0003)* (- 0.001) 


ution 


E 30 000 x 400000 = (3 x 10$) x (4 x 105) 2 8 x 4).x (104 x 105) 
= 12x 10°=}2 x10" 

B 140000 x 0.005 = (14 x 105) x (5 x 1073) = (14 x 5) x 105 x 1074) 27 x 10? 
15 , 107? 


Æ 0.000015 + 30 = (1.5 x 1075) +3 x 10- x^g 05x 10f=5x107 
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{ Lesson Four 


3650000? = (5 x 104? = 5? x 102 = 125 x 102 = 1.25 x 107^ 
E (0.00035 = (3 x 107 55 235 x 107% = 243 x 107? 2 243 x 10775 
(3c 020015 = (00006 = (1 x 1075$ = 1$ x 1078 = 107 !5 


Write the result of each of the following in the standard form : 
E53 x 107) x (3 x105) 0.0006 = 20 
© (400 000)" EG x 10%)- (0.2 x 10%) 
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p Order of mathematical operations bi 
» 


o ON 


` 


ce 


d ( * The following problem was given to each of Ahmed and Heba. 9 
Te Calculate :3+4x2 fp. 
R E Their answers were as follows : ^ 
es : 
D Ñ 

2n; 


to the difference in the two answers : 


* Ahmed performed the addition operation first » then he performed the multiplication operation. 
© Heba multiplied first » then she added the two numbers. 
In order to avoid this difference in these problems » it is agreed about some rules that 
determine the order of ua the mathematical Comis und for us »that are : 


Ls 

It is clear that each of them followed a different way to solve this problem and that led Wd 
9 

e 


Perform additions 
and subtractions in 
order from left to 


Perform 
multiplications and 
divisions in order 

from left to right. 


multiplications and 
divisions in order 
then exterior ones). from left to right. 


Perform additions and 


subtractions in order 
from left to right. 


c»? "4 oO Cf ORO! SOU 


A IER] osi gi ej tad) ond Ip Sp old d a D | 
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—| Lesson Five || | 


* According to these rules » we can determine that Heba held the correct answer because 
she performed the multiplication operation first » then the addition operation. 


The scientific calculators and computers follow the 
same rules of ordering the operations. 

For example » we can use the calculator in the 
previous problem by clicking the following buttons 
successively from the left and note the result. 


c x 


Calculate the value of each of the following : 
05-6«6«2-3-7 B»-5-6-»x2«6 


@B3 +6 x(54+4)+3-7=34+6x9=3-7 (parentheses) 
=34+54+3-7 (multiplication) 
=3+18-7 (division) 
=21-7 (addition) 
=14 (subtraction) 


G9 -5 + (8-3) x 246=9-545x24+6 (parentheses) 
—-1x246 (division) 
29-246 (multiplication) 
2746 (subtraction) 
=13 (addition) 


Cixampie 2 


Calculate the value of each of the following : 
@4-3 [4-2-3] +2 Bi6+[s-3(4-2)]+1 


4-3 [4-2 6-3] +2=4-3 [4-2x3] +2 (the interior parentheses) 
=4-3[4-6]+2 (multiplication inside parentheses) 
=4-3 2+2 (subtraction inside parentheses) 
=4+6+2 (multiplication by parentheses) 
2443 (division) 
27 (addition) 


: (£e) Y ees / lal 1/ d ota, wall Ei 
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16+ [8-3 (4-2)]+1=16=[8-3x2]+1 (the interior parentheses) 
=16+[8-6]+1 (multiplication inside parentheses) 
=16+2+1 (subtraction inside the parentheses) 
=84+1 (division) 
=9 (addition) 


Calculate the value of each of the following : 
@Bs x2?-7x +1) 
@2+3[5+4-17] 
Bs[c«»-c-2] 


:x2-7x4«028x2-7x5 (addition inside parentheses) 
=8x4-7x5 (powers) 
=32-35 (multiplication) 
=-3 (subtraction) 


O)2+3 [54+ 4-17] =24+3 [5 +37] (subtraction inside interior parentheses) 
=2+3 [5+9] (powers inside parentheses) 
=2+3x14 (addition inside parentheses) 
22442 (multiplication) 
=44 (addition) 


G33 [+ 1)-@-2]=3[0+1)-G-2] (powers) 
23 [10-6] (the interior parentheses) 
=3x4 (subtraction inside parentheses) 


=12 (multiplication) 


In the problems containing fractions » we should perform the operations in the numerator 
and denominator before division. 
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Calculate the value of each of the following : 
36-6 p 11-65-45 
3412 EP S _ 10 x2 


Solution 


36-6 
3412 


B7842 0.2 
3-2 


u-6-4 _ 
5?-10x2 
.4t*12-2 (53 = 20 
Bs (3+2)=74+8+ 44 - 2 
=7+8+2-10=7+4-10=1 


Calculate the value of each of the following : 


20 +(12-2)x3?-2 p OX 341045 
S| : 8 2-(10-25 
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Pe O The square root of a perfect square 
™ 


d rational number 


© We know that : 3? = 3 x 3 — 9 and it is read as the square of the number 3 is 9 
And the square root is the inverse operation of finding the square of the number. 
For example: To find the square root of the number 36 » we search for a number 
whose square is 36 
e We find that this number is : 6 (because : 6^ 236) or — 6 [because : (- 6)? = 36] 
i.e. The number 36 has two square roots which are + 6 
6 is the positive square root of 36 and it is written as 36 =6 
* — 6 is the negative square root of 36 and it is written as : —) 36 =—6 


From the previous » we can deduce the following definition : 


ED Definition : 


The square root of the perfect square rational number “a” is the number whose square equals “a”. 


Generally : Notice that : 
* The positive square root of the number a 
is symbolized by fa 


For example: The positive square root of 25 is 25 = 5 
* The negative square root of the number a is symbolized by -fa 
For example: The negative square root of 16 is 4/16 =— 4 


* The two square roots of the number a is symbolized by +fa sand each of them is 
the additive inverse of the other. 


For example: The two square roots of 49 are +49 =+7 


Bris meaningless to find Va if a is a negative rational number because there is no 
rational number if it is multiplied by itself » the result will be negative. 


2 Ps = 
{rag 
For example: « (C3? =|-3|=3 
Ya? v? - (ab =| ab| For example: /a* 55 =1(a 55? =| 2b? | 


If : X? =a “where a is a perfect square rational number" ; then : X= +Ya 


Find each of the following in the simplest form : 


16 +9 =425 = Notice that : 


; 100-36 oa When there is an addition or 
by ) 100-36 =) 64 =8 
a a subtraction operation under the 
ü 3625 _ 6a* square root » it must be performed 
49d* 7d first before finding the square root. 


Complete the following : 


If the operation of finding the square root of a number directly is difficult » then we 
factorize this number into its prime factors » then we take one factor from each two equal 
factors » then the product of these taken factors is the square root of this number. 


= © | 
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Simplify each of the following to the simplest form : 


0-4 BHE Bep 
0-i-(2«0y--3«1«$ 
8c»b«($«dy-3«4 


9 
4 
BeH- fF- Zy- ay 


Simplify each of the following to the simplest form : 


n (y x (a x p= APART e E EN c qu 
bg cp- 


A square whose area equals the area of the triangle whose base length is 16 cm. 
and its corresponding height is 8 cm. 
Find the side length of the square. 
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ee o 


a 
las 


+: The area of the triangle = 4 of the base length x its corresponding height. 


9 
x 
Ü 
~». The area of the triangle = i x16 x 8 = 64 cm? i 
RJ 
4 


le 2 
qq ~. The area of the square = 64 cm* 
>i ~. The side length of the square =64= 8cm. 
D | M 
Wu The oe oe square is 1.44 cm? 4n; 
Find its perimeter. 
S | u 
«a 
Y 
: hae |i 
b 
P | e 
i 
z 
v X 
9 
v 
D fi 
i 


a 4 
O 
DOS 


= - 


Gg 

ee 
TEE] se da aa Y pale) Sli gas ol al a 
\ [uotum] GS) [aatia divin] 


eU, 9 


fy 
7 


x 
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Solving equations of the first 
degree in one unknown in 


| Prelude ) 


The equation is a mathematical statement which contains one variable as X (or more as X 
and y) and contains equality relation * =» 

a5:2X265,X43-25,2X-y-3and X?-25 

The degree of the equation is determined by the heighest degree of the terms forming the 
equation. 

For example: 

e5X-2-7isan equation of the first degree in one unknown X 

e x? + X—3 =0 is an equation of the second degree in one unknown X 

@2X+3 y =5 is an equation of the first degree in two unknowns X and y 


The substituting set : is the set that contains the probable values of the unknown. 
The solution set (the S.S.) : is the set whose elements satisfy the equality of the equation 
and it is a subset of the substitution set. 
For example: 
© If X -- 3 = 5 and the substitution set is {2 »3] 
- Putting X= 2 » we get that the left side = 2 + 3 = 5 = the right side. 
i.e. X =2 is a solution to the equation. 
- Putting X — 3 » we get that the left side = 3 + 3 = 6 # the right side. 
i.e. X — 3 is not a solution to the equation. 
«^. The S.S. = {2} and it is a subset of the substitution set (2 »3] 


The previous method for solving the equation is called substitution method and we 
notice that it is a long way and it may be impossible if the number of elements of the 


substitution set is infinite as we see in the natural numbers set N and the integers set Z 


and the rational numbers set Q 
Therefore » we will use another easier method that will need studying the properties of the 
equality relation to enable us to make the unknown X in one side of the equation alone. 


E 
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Lesson Seven 


E The properties of the equality relation : ) 


"ABER died setis colit iic betel béhrdohastddsei Ail 


* We can add any rational number to both sides of the equation. 
For example: If x-1=5 » then X-1+1=5+1 
ie. X=6 
* We can subtract any rational number from both sides of the equation. 
For example: If x «3-2 » then X 43-3-2-3 
ie.x--1 


* We can multiply both sides of the equation by the same rational number. 
For example: it 1.x-2,menlxx5-2x5 
ie.x-10 
* We can divide both sides of the equation by the same rational number not equal to zero. 


For example: It7 x= 14 »then Ix. 2 
Lie.x-2 


Then by applying any of the previous properties in any equation » then we will get 
an equivalent equation to the origin equation that has the same solution. 


OEE — — A — 


If a » b and c are three rational numbers » then these numbers have the following 
properties : 


@ifa=b sthena+c=b+c 
Elita-bthenaxc-bxc 


Ifa+c=b+c Ęsthena=b 


@Bitaxc=bxc »c#0 >thena=b 


The following examples show how to use the equality properties to solve an equation 
of the first degree in one unknown, 


ue 1 


Find the solution set of the equation X + 5 = 4 if the substitution set is : 


Oz e: 


(9) Yers / alae! V tet, yall ES 
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E if the substitution set is Z 
wX+5=4 Another method : 
Adding — 5 to both sides You can imagine that 5 is moved 
(-5 is the additive inverse of 5) 
= X4+5+(-5)=44+(C5) 
ie. X+0=-1 Le. xX=-1 
You can check the truth of your solution by substituting by X =- 1 in the origin 
equation » you will get the left side =— 1 + 5 = 4 = the right side. 
^ The S.S.= (-1] 
Bie the substitution set is N 
vX-5-24 Subtracting 5 from both sides 
1 X4+5-5=4-5 = X=4-5 
+: The subtraction (4 — 5) is impossible in N 
^. The S.S. in Nis Ø 


Find the solution set of each of the following equations in Q : 
Cem Bol 3x- 
@2x-5=13 @25-3x-=5 


Solution 


@ -2x-5-15 
Adding 5 to both sides 
(it is the additive inverse of (- 5)) 


Another method : 
You can imagine that 2 is moved 
from the left side to the right side 
and it became divisor 
S42X-54521345 Ox=18 => x=18 

A EE] 
ie.2x-18 
Dividing both sides by 2 
n X=9 


“Check the truth of the solution” 
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Multiplying both sides by(-2) 
spatii axe 


^. The S.S. = [- ir "Check the truth of the solution" 


Cramme 3 


Find the S.S. of each of the following equations : 


@B2 (x +3)=4> where xEZ @B5 (x + 2)-1 = 19» where xEQ 


oO v2(X-3)24 Dividing both sides by 2 
2 X+3=2 


2 X+3-3=2-3 

^ The S.S.= [- 1) 
du cec cR: Notice that : 
Using the distribution property 5(X42)-1219,5X49-19 
“ 5X+10-1=19 and 5 X = 10 are equivalent equations. 
o 5SX4+9=19 
Adding (— 9) to both sides “5 X+9-9=19-9 

Dividing both sides by 5 


2 X=2 
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Find in Q the solution set of each of the following equations : 
Obx+4=2(x+1) B:ox«»-x«-2-4x-D«3 


Notice that the variable (X) exists in the two sides » then we try to collect it in one side 
(say the left side) 
O- 3x+4=2(x+1) 
Using the distribution property 
^ 3X+4=2X+2 
Subtracting 2 X from both sides 
A3X-2X€422X-2X42 
1 X+4=2 
Subtracting 4 from both sides 
n X+4-4=2-4 
^. The S.S. = {—2} 


Another method : 


B 2 (%+3)-(x-2) =4 (K-11) +3 
Using the distribution property 
oe 2X4+6-X+2=4X-443 
^n X+8=4X-1 
Subtracting X from both sides 
~ X-X+8=4X-X-1 2 8=3X-1 
Adding 1 to both sides 
“ 841=3X-1+1 
A923X 


Another method : 


Dividing both sides by 3 


2 8+1=4xX-X 


<. The S.S. = {3} 


eee 
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Lesson Seven | . 


Find the solution set of each of the following equations : 
@ x-5=2 , whee xEN 


B 2x+11=3 » where xEZ 


2X-3=5X+6 » where XEQ 


The solution of the equations can help us in solving some of our life problems and we 
will show some of these in the following examples : 


Two natural numbers s one of them is thrice of the other If the sum of them is 16, 
find the two numbers. 


olution 


* We give one of the two number the symbol X 
* Using the information given » we form a first degree equation in one unknown. 
* The other number is thrice of the number X 
7. The other number = 3 X 
«'. The sum of the two numbers = 16 
^. The equation is X - 3 X- 16 
* We solve the equation we get to find the value of the unknown. 
VyOX€3X-16 44X-216 
Dividing by 4 ^ xX=4 
i.e. one of the two numbers = 4 the other number = 3 x 4 = 12 
* We make sure that the solution is right by using the problem itself » not by using the equation 
*- 12 is the thrice of 4 »12+4=16 
-. The solution is right. 


ee MEME -— 
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Remarks for solving life problems : 
© If a number = X ; then its twice = 2 X and its three times = 3 X » 
© If a number = X and another number exceeds it by 5 
»then the other number = X + 5 
* If a number = X and another number decreases than it by 5 » then the other number = X — 5 
© If the age of a man now = X years » then: 
* His age after 3 years — (X 3) years. 
* His age 3 years ago = (X — 3) years. 
© Three consecutive integers are : X X+ 1 and X42 
© Three consecutive natural (even or odd) numbers are X » X +2 and X +4 
© The perimeter of a rectangle = 2 (length + width) 
© The perimeter of a square = side length x 4 
© The perimeter of the triangle = the sum of its sides lengths 
* The area of the triangle = + the base length x the height. 
* The sum of measures of the interior angles of the triangle = 180° 


Three natural consecutive odd numbers whose sum is 27; find these numbers. 


Solution 


Let the smallest odd number = X 

+: Each odd number exceeds the odd number just before it by 2 

~<. The next odd number = X + 2 and the third odd number = X + 4 
+ The sum of the numbers = 27 

oe M+ (X42) + (X4+4)=27 3 X+6=27 
“3 X=27-6 2 3X=21 
X= 2h md 


i.e. The numbers are 7 »9 and 11 X 
To check the solution : the numbers 7 » 9 and 11 are natural consecutive odd numbers 
2 7+94+11=27 «<. The solution is true. 
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A rectangle with length equals twice its width and its perimeter = 18 cm. 
Find the dimensions of the rectangle. 


Let the width of the rectangle = X cm. 7. Its length = 2 X cm. 
+: The perimeter of the rectangle = 2 (length + width) 

418220 XX) 2 18=2x3X 

2 18=6X 1 X=3 

i.e. The width of the rectangle = 3 cm. and its length = 6 cm. 

To check the solution : 

+: The length of the rectangle = 6 cm. equals twice its width 3 cm. 


» The perimeter of the rectangle = 2 (6+ 3) 22 x 9 = 18 cm. 
~<. The solution is true. 


In the opposite figure : 

ABC is a triangle in which m (Z A) = (4 X — 10)° 
»m(Z B) = (3 X + 20? »m(Z C) = (X + 10)? 
Find the measures of the angles of the triangle. 


*- The sum of measures of the interior angles of the triangle = 180° 
^ (4 X— 10) + (3 X+ 20) + (X + 10) = 180 

^8X«20-2180 

Subtracting 20 from both sides 

^ 8 X= 180-20 “8 X=160 


nx 2 X220 


- m(Z A) = (4 x 20) - 10 = 80 — 10 = 70° 

»m (Z B) = (3 x 20) + 20 = 60 + 20 = 80° 

»m (Z C) 2 20 + 10 =30° 

To check the solution : -- m (Z A) +m (Z B) + m (Z C) - 70? + 80° + 30° = 180° 
-. The solution is true. 


: | 39 | - 
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The difference between two integers is 4 and their sum is 14 Find the two numbers. 


Let the small number = X 
+: The difference between the two numbers = 4 ~<. The great number = X + 


*' Their sum is 14 14 


Science 
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| Prelude 


© We had studied before some concepts as the substitution set and the solution set in equations 
which they are also the same concepts for inequalities. 


* The solution set of the inequality is the set whose elements satisfy the inequality and it 
is a subset of the substitution set. 


[nete 


Find the solution set of the inequality X + 3 « 5 if the substitution set 
is (- 25-150 51 52 53} »then represent the S.S. on the number line. 


Substitute for the value of X by each element of the substitution set. 
*AtXz-2 -. The left side =-2+3=1 

Cs ee) «<. — 2 is a solution to the inequality 
*Atx=-1 7. The left side =- 1 +3=2 

[285 -. — lis a solution to the inequality. 
*AtX-0 -. The left side = 0 + 3 =3 

1345 ~<. 0 is a solution to the inequality. 
*AtX-1 -. The left side =1+3=4 

v4«5 -. 1 is a solution to the inequality. 
*AtX-2 -. The left side = 2+3=5 

-. 2 is not a solution to the inequality. 

*AtX-3 -. The left side = 3+3=6 

v6»5 -. 3 is not a solution to the inequality. 
From the previous : 
7. The solution set = [-2 ;—1 50 51} Tha ben en oes 


The substitution method which is followed in the previous example is a long method 
and difficult and it may be impossible if the substitution set is infinite. Therefore we 
use another easier method for the solution and that requires studying the properties of 
inequalities. 
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E Properties of inequalities 


We know that 6 > — 9 is a true inequality. 
But do the following operations lead to true inequalities ? 
E Add 2 to the two sides of the inequality 
<. 6+2>-9+2—~> 8>-7 (true inequality) 
i.e. We can add a constant number to both sides of the inequality without change in 
the inequality relation. 


Subtract 7 from the two sides of the inequality 
“^ 6-7>-9-7—*» —1>-16 (true inequality) 
i.e. We can subtract a constant number from the two sides of the inequality without 
change in the inequality relation. 


Multiply the two sides of the inequality by 5 (positive number) 
“6x5 >-9 x 5—— 30» —45 (true inequality) 
i.e. Multiplying the two sides of the inequality by a positive number does not change 
the inequality relation. 


Divide the two sides of the inequality by 3 (positive number) 
oS > -3 —À 2»-3 (true inequality) 
i.e. Dividing the two sides of the inequality by a positive number does not change 
the inequality relation. 


Multiply the two sides of the inequality by — 1 (negative number) 
s. 6 x (-1)>-9 x (1) — > —6>9 (false inequality) because — 6 < 9 


i.e. If we multiply the two sides of the inequality by a negative number » then we 
change the sign of the inequality to the opposite sign. 


Divide the two sides of the inequality by — 3 (negative number) 
eq! gi 


sp» —+ -2>3 (false inequality) because — 2 < 3 
i.e. If we divide the two sides of the inequality by a negative number » then we change 
the inequality sign to the opposite sign. 


We can summarize the properties of inequality that noticed before as follows: 


foo 
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Assuming that a , b , c are three rational numbers , then : 
| @Bitacd sthena+c<b+c 
@ita<b »thena-c«b-c 
@ifa<b cisa positive number » then ac « bc 
5 
@ita<b »c is a negative number » then ac > bc 


@ira<v >c is a negative number » then -- - X 


@ira<b »cis a positive number >then + < 


If a and b are two rational numbers not equal to zero and a> b TIE 


b 
Find the solution set of the inequality : 
X+2<5 where: lx cz Bxen 


then represent the solution set on the number line in each case. 

lution 

yX*-2«5 Subtracting 2 from the two sides 

4X42-2«5-2 Le.x«3 

E when xez 
The solution set is all the integers which are less than 3 
Le.TheS.S.2 (251505-15..] +2220 

21012345 
B when xEN 


The solution set is all the natural numbers which are less than 3 


Le. The S.S.= {2 51 0} 012345 


We notice from the previous example that : 


The solution set of the inequality depends on the substitution set, we find that : 
The solution set in N differs from the solution set in Z : 
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Find the solution set of the inequality 2 X — 5 > 5 s where: 


Oco @xez 


v2X-5»25 Adding 5 to both sides 
n2x-59452545 s 2X>10 
Multiplying both sides by i 

nt l i. 

=g x2X> 5 x10 Le.x»5 


Ew» xEQ 


The S.S. is all the rational numbers which are greater than 5 » then we write it 
by characterized property method because it is difficult to list all its members. 


Le.TheS.S. 2 (X: X€Q x» 5] 


Bw» xez 
The solution set is all the integers which are greater than 5 
Le. The 8.2 (657585) 


Find in Q the solution set of each of the two following inequalities : 
@4-2x<2 B7«-1)>9x-6 


O. 4-2x<2 Adding — 4 to both sides 
n —4+4-2Xs-4+2 A-2Xs-2 
Dividing both sides by (— 2) 


LESS a2 
Sey 


n x21 Le. The S.S.={x:XEQ>xXz=1} 


Notice that: The change of inequality sign. 
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T 7(X-129x-6 -A7X-729xX-6 
Subtracting (9 X) from both sides 
` 7TX-9X-7T>9X-9X-6 ^ -2X-7T>-6 
Adding 7 to both sides 
4A-2X-7472-647 2 -2X>1 
Dividing both sides by (— 2) 
Notice that: The change of inequality sign. 


ie. The SS.={x:xXEQ>x<-4} 


Find in Z the solution set of the inequality — 11 <3 X — 5 « 4 » then represent it on 
the number line. 


Solution 


11s3X-5«4 Adding 5 to the three sides 
S-10€533X-545«4-45 4--6853X«9 
Dividing all sides by 3 
6 -2sX<3 


ie. The S.S.={-2 >- 1505152} agama), 


Find the solution set of each of the following inequalities : 
@B2x-325 where xEQ 


@5x-10<2x-1 where XEN 
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= Statistics and Probability © 


Lesson One : Samples : n; 
- Systematic sample. % 
- Random sample. Ww 
Lesson Two : Probability : 2A 
- Experimental probability. 4 


- Theoretical probability. 


Pierre Simon Marquis d 


vl n 
(1749 - 1827) 
A 
< He was a French mathematician and astronomer. 5 
Oy His first work was published in 1771 starting | 4 
with differential equations however he had 
3 ( already started to think about the mathematical - V 
CAN and philosophical concepts of probability and m 
e statistics. Pierre Sion Mangas, e. 
de Laplace 4 
N (1749 - 1827) 4 | 
"3 
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Samples are greatly important for scientific and social studies and researches as when we 
study researches or different phenomena, these studies are not carried out on all the society 
but it is enough to study the results on samples representing the society under study. 
For example : 
e In medical field : 
When we make blood analysis to a person» we take a sample of 
his blood to make the analysis for it » this sample is enough to 
make a true decision for the all of his blood. 
* In industrial field : 
When we check the production of a factory to know if its products 
are manufactured according to the certain specifications, we don't 
carry out this check to all the production of the factory but it is 
enough to check a sample of it on condition that this sample must 
represent the production of this factory completely, then we can 
generalize the results for all the production. 
e In the media field : 
When we do a survey to know which TV program is the most 
effective on the public opinion » we don't do the survey on all 
inhabitants but we choose a sample representing all inhabitants 
with different classes, then we generalize the results for all 
society. 
Why are samples used ? e.. 
Samples are used for many reasons as 
"ü Samples save time because if we try to check all the production of a factory, it will 
take a very long time. 
Samples save money because the chosen produced units which are under check 
may be damaged and that leads to a great economic loss besides checking 
all the production needs a large number of researchers and a large number of 
laboratories. 


Samples save efforts because checking all the production of a factory needs great 
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In this lesson » we will know the concept of the sample and its types and how it is chosen. 
The concept of the sample : 


A sample is a small part of a society. "society" means a collection , a set or a group of 
objects being studied and is selected randomly. 


e From the previous » the selected sample should wholly represent the society 
(the object of study) and it shouldn’t be based on a certain group and neglect the other » 
so that the results of the study can be near reality and we can make decisions according 
to these results » so we can generalise these results on the society as a whole. 


e And the sample representing the society should be random. 
- This sample can be classified according to the method of selecting its elements into : 


Systematic sample is the sample whose elements are selected from the elements of 

a society distributed randomly by following a certain system or method in selection. 

For example : 

To select a systematic sample representing 10% of the marks 

of students in a preparatory school in the mid-year exam 

in maths » to study the standards of students » we will do as 

follows : 

@® Students must be distributed randomly in a numbered list » i.e. selection shouldn't 
be from certain classes as excellent students’ classes or selecting certain classes and 
neglecting others. 

We select in a regular way the tenth student in each 10 student from the students list 
I.e. we select the mark of the tenth, twentieth, thirtieth, ... students is the list. 


If the society (the object of study) is allready divided into classes or groups as the 
School is divided into classes for boys and others for girls , then we select a part of 
each group to represent the sample so that it can represent the society as a whole. 


Random sample is the sample whose elements are selected from the elements of a society 
distributed randomly by following a random and irregular method or system of selecting. 


e In this sample » each individual must get the same chance of selecting. 


So » we can select its elements by two methods : 
The first method (manual method) : It is done as follows : 


E Every member of the society is given a number » then 
this number is written on a piece of paper such that all 
pieces of paper are of the same colour and size. 

ØB Each piece of paper is folded perfectly such that the 


written number does not appear and is put in a bag or 
a box and mixed together very well. 

E The selection is carried out by drawing a piece after piece without looking inside the 
paper till the operation of drawing is finished when the required number of selected 
members is done. 

The second method (using the scientific calculator) : 
This method depends on using the random number function 


on the scientific calculator shown in the opposite figure by 
pressing the following keys successively from the left : 


SHIFT = 

@ Cr 

Then a random number in the range 0.000 to 0.999 will appear 

every time. Take the apparent numbers without the decimal 

point. The numbers which are greater than the whole number of 

the society under study should be ignored and ; also if a number 

is repeated it must be ignored and taken once only. 

In any survey » a 10% sample is considered adequate to provide reliable information 
about the whole society. 


pee 


A factory has 300 workers. The people in charge of the 
monthly magazine of this factory want to develop this 
magazine by doing a survey of a sample representing 
10% of the total number of the workers in this factory. 
Show how the selection of this sample can be carried 
out using the calculator. 


*^ The number of workers in the factory = 300 workers. 


7. The number of the random sample = i x 300 = 30 workers. 


Then we want to select 30 workers to do this survey. The selection operation can be 
carried out as follows : 


oO Each worker in the factory is given a number from 1 to 300 
Use the calculator to select 30 numbers randomly by the method mentioned before 


such that these numbers are included between 0 and 301 and the number that is more 
than 300 should be ignored. 


For example : 
Rant 
By pressing the keys e —- CJ —- E9 successively. 


- If we get the decimal 0.56 » then the number of the selected person is 56 

- If we get the decimal 0.049 ; then the number of the selected person is 49 

- If we get the decimal 0.132 ; then the number of the selected person is 132 

- If we get the decimal 0.453 » it must be ignored because 453 is more than 300 and so on 
till we get 30 numbers. 


Assuming that the calculator 
gave us the shown numbers in the 
opposite table » then the workers 
who carry these numbers are the 
selected sample to carry out this 
survey. 


The random numbers can be generated by using «Excel» program that will be 
explained in details at the end of this book. 
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Lesson Two 


ese Probability 


In our daily life » many times we ask ourselves about some affairs that may happen in 
the future and that we cannot give a certain result for them. 
For example : 
* If the Egyptian football team get to the finals 
of African nations championship » what is its 
chance for winning the cup ? 


* If an Egyptian citizen puts himself up for 
parliamentary elections in one of elections zones 
» What is his chance for winning in the elections ? 
All these questions’ answers are expectations to what may 
happen (occur) in the future referring to previous experience » 
studies or observations. 
When we answer these questions » we use some words as «may be: chance or probable». 


In mathematics » we call this probability. In this lesson » we will study : experimental 


probability » theoretical probability. 


Wil Experimental probability : 


If one of the Olympic swimmers wants to achieve 
anew record in the next Olympic Games » what 
is the probability that this swimmer achieves this 
record ? 
The answer to this question cannot be got by expecting » hoping or by doing a survey 
of the opinions of the trainers or by asking the swimmer himself ; but by trying. 
i.e. The swimmer covers the needed distance in the race several times » then we 
record the number of times in which he could achieve the requested number and 
divide it by the total number of times» so the quotient is the probability of achieving 
the new record in the next Olympics. 
I.e. The experimental probability depends on performing an experiment; then we 
record the results and use them to calculate the value of probability of an event 
occurrence using the rule : 


= on Number of trials in which the outcome occurs 
Experimental probability = Total number of trial 


Unit > ee s 


It is noticed that the more we carry out the experiment » the more we obtain an 
accurate value for the probability. 


If we tossed a piece of coin with double face 200 
times and the results of appearance of a head or a 
H T 


tail in each toss were recorded in a table as shown : 


Total 


Statistics 
Tallies 


Frequency 


Calculate : 
@ The probability of appearance of a head. 
The probability of appearance of a tail. 


"RR _ Number of getting heads 
EB The probability of appearance of a head = Sn le ae 


The probability of appearance of a tail = Number of getting sails 1 


A fair die is rolled 25 times. The results of appearance of a number on the upper 
face were recorded in the following table : 


1 2 3 4 Total 


Statistics tallies 
Frequency 25 


Calculate : 
EB The probability of appearance of the number 4 


In the previous » we carried out the experiment of tossing a piece of coin and we 
found that : 


* The probability of appearance of a head = 0.53 
© The probability of appearance of a tail = 0.47 
But when we study this experiment theoretically » we find that : 


If we tossed the coin piece once » then we obtain either a head or a tail. 


i.e. the number of possible outcomes = 2 and Notice that : 
there is one chance to obtain a head and 
also one chance to obtain a tail. 

(i.e. all outcomes of the experiment have the š x ei 
same chance to happen). i.e. we write the probability of 
appearance of a head — 5096 


We can express the probability 
by percentage. 


i.e. the probability of appearance of a head = i 20.50 
and the probability of appearance of a tail = = = 0.50 


1 
2 
Remark 


Notice the difference between the experimental probability of appearance of a head 
(0.53) and the theoretical probability of appearance of a head (0.50) 

We can interpret this as : 

The more the number of times of carrying out the experiment increases » the more the 
value of experimental probability approaches the value of theoretical probability. 


Random experiment : 


It is an experiment in which we can specify all its possible outcomes before carrying it 
out but we cannot determine certainly which of them will occur. 

Sample space : 

It is the set of all possible outcomes of a random experiment and it is denoted by S | 


For example: 


© When we toss a piece of coin once » then the sample 
space is S= [H »T} 


* When we roll a fair die once observing the apparent 
number on the upper face » then the sample space is 
S= {1525324556} 


Event : 
It is a subset of the sample space. | 
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If A is the event of appearance of an odd number when rolling 
a fair die once and observing the apparent number on the upper 
face ;thenA- [15355] » ACS 


The probability of any event occurrence A C S is denoted by P (A) and it is given by 
using the relation : 
P(A)= The number of elements of the event «A» — n (A) 

The number of elements of sample space «S» ^ n (S) 


C 5 | 


If a fair die is rolled once and we observe the apparent number on the upper face ; 
find the probability of each of the following events : 


Ø A is the event of appearance of a number more than 4 
(Approximating the result to the nearest hundredth) 


B is the event of appearance of an even number. 


C is the event of appearance of a number equal to 5 
(Approximating the result to the nearest tenth) 


D is the event of appearance of a number equal to 7 
E is the event of appearance of a number less than 7 


$2[15253545556) »n(S)=6 
Ga={5 56} sn 05-2 

~ P(A)= 2512033 (to the nearest hundredth) 
B5-(.4.6)].n9-3 ~P@=2=05 
Bc={5};n(O=1 

~ P(©=2=02 (to the nearest tenth) 
Ov={}oe »n (D) = Zero 

MPO) 2 -— Zero (the impossible event) 


B-11:2:3.455.6) 00-6 
APO $ =1 (the certain event) 
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oO The impossible event : is the event that has no chance for occurring. 
i.e. the probability of the impossible event = Zero 

The certain event : is the event that has all the possible outcomes. 
i.e. the probability of the certain event = 1 

[3 The value of probability of any event is not less than zero and not more than one 
i.e. 0 « The probability of an event occurrence « 1 


From the set of digits (3 »4 »5} » form a two-digit number » then find the 
probability of each of the following events : 
EA « the event that the unit digit is odd » 
B « the event that the tens digit is even » 
C « the event that the two digits are odd » 
E D « the event that the sum of the two digits = 8 » 
Æ E «the event that the product of the two digits = 20 » 


S={33 >43 553 534 544 554535 545 ,55) »n(S)=9 
GBA = (35 543 53 535 545 555} >n (056 
ØB = {43 44 45} »n(B)=3 

Bic= (35553535555) »n (OD 24 

ED = [55.24.35] n 05-3 

BiE- (54.451 n 0-2 


A bag has an amount of marbles of the same size and touch. If 2 marbles are red s 
3 are blue and 5 are white and a marble is drawn randomly » calculate : 


@ The probability of that (the drawn marble is red) " 
The probability of that (the drawn marble is blue) 

The probability of that (the drawn marble is white) 

The probability of that (the drawn marble is not blue) 


TEE] si le le ly aa Y ad o ges ual Jat a A 


Unit 2o 


The probability of occurrence of a certain outcome 
The number of possible chances to get this outcome 
The total number of chances 


The total number of marbles = 2+3+5= 


@ The probability of that (the drawn marble is red) 
The number of red marbles 
7 The total number of marbles _ 

The probability of that (the drawn marble is blue) 


_ The number of blue marbles _ 3 
= The total number of marbles — 


The probability of that (the drawn marble is white) 


_ The number of white marbles =$ 2 
~The total number of marbles ud 


The probability of that (the drawn marble is not blue) 


_ The number of marbles whicharen'tblue _ 10-3 _ 3 
"| The total number of marbles "clog d0 


Remark 
In the previous Ai » notice that : 
P (red marble) 2— ; P (blue marble) =-= 
-4 XA i. = 
P (white marble) = 10 ' " tot tot 10 = 1 
~. the sum of probabilities of all outcomes of a random experiment = 1 


So » if the probability of occurrence of an event is a » then the probability that it doesn’t 
occur=1—a 


So » we can find the probability that the drawn marble is not blue as follows : 
The probability that the drawn marble is not blue - 

"- ii 22 Laelio. 

= | — the probability that it is blue = 1 10 ^16 
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A Class has some students who wear glasses and other 
Students who don't wear glasses. 

If a student is chosen randomly from this class and 
the probability that this student wears glasses is 0.1 


oO Find the probability that this student does not wear glasses. 


If the number of students in this class is 30 students » find the expected number 
of students who wear glasses. 


olution 


Ore probability that this student does not wear glasses = 1 — the probability that the 


student wears glasses = 1 — 0.1 = 0.9 Notice that : 


The expected number of outcomes 
The expected number of students who of an event 


wear glasses = 0.1 x 30 = 3 students. = The probability of occurrence of 
this event x the total number of all 
possible outcomes. 


(C 


A spinner game was divided into some equal sectors. 2 of them are green » 4 are 


blue and the rest are red. If the probability that the pointer stops pointing at 
a green sector is + »then find the number of red sectors. 


Solution 


+: The probability that the pointer stops pointing at a green sector 


_ The number of green sectors xd 2 
— The number of all sectors '' 6 The number of all sectors 


-. The number of all sectors = 2 x 6 = 12 sectors. 


^. The number of red sectors = 12 — (2 + 4) = 6 sectors. 


" (Ag Y pes / alte! V oW cst, wall Ea 
TER] 5 pil he dl aus yaaa Jy Sa ga alè asl La 


) — 


@ A box contains cards numbered from 1 to 15. If a card is drawn randomly » what 
is the probability that the written number on the card is divisible by 5 ? 
Answer : 


Æ An experiment has 3 outcomes. If the probability of occurrence of the first outcome 
is 0.3 and the probability of the second is 0.45 » calculate the probability of the 
third outcome. 

Answer : 


A farm has 2000 cows. If the probability of cow madness infection in this farm is 0.17 » 


what is the expected number of infected cows ? 
Answer 


for 2* prep.----! 


2 9 OQ 
6 o 


^ 
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^ Numbers and Algebra : 
Wu Lesson One : Repeated multiplication. p 
yo Lesson Two : Non-negative integer powers. b 1 
D Lesson Three : Negative integer powers. ls 
0 Lesson Four : Scientific notation of the rational number. — 
Z Lesson Five : Order of mathematical operations. ! 
* LessonSix  : The square root of a perfect square rational Y 
Ww number. [^ 


Lesson Seven : Solving equations of the first degree in one ] 


unknown in Q. 


Lesson Eight : Solving inequalities in Q. 9 
! i 
General exercises from the school book at the end of the unit. 
a 
S 
Ei 
6 
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/ EH From the school book 
| Exercise | 1 I On repeated multiplication } 


( Choose the correct answer from those given : 


C) The multiplicative inverse of the number (2)° = - 

@ 3 9-2 ©1 (5o 
@ The additive inverse of the number (- 3)? is - 

(01 (-3 ()3 (à) - 3» 
(3) The multiplicative inverse of the number (— 1)? is ------+-- 

() c»? (b 1? (1? 
(4) The additive inverse of the number (— iy is 

-22 


«2 

e(3yx(iy- NS 

e 2 o2 
(DIE x=y » then (3)**” 

oi o2 
e(£yx M 2o (Where ab s 0) 

(a) ab w(i 
@rx=-4 and y 23 » then X¥ = 

oi )-4 
GO If: y+ y? 20 s then y = 


(a) 1 (b)- 
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Lesson One || 


a Calculate each of the following ; then put the result in the simplest form : 
@(4y etur ey om- 
emci' | e» ey @(- kd 


(9) (0.04) 69 (1.5? 69 C32) &a(1-12) 


a Calculate each of the following » then put the result in the simplest form : 
(08x (3 ennciyx4 
omc ch e + C33) 
e&(4y x(3y etc si 
o Qiyx4 @m23+(-13) 


2 


Cl Calculate each of the following » then put the result in the simplest form : 
2 o 3 2 
D(x x(2) @# x (- 4) x(3) 
@(- 3)'*C3) xc” @ ea 3) «(GP E 
e» «Gy @ aa 4) «bxc» 
Giirx=- 3 andy=-4 > find the value of : X? + y? 


[Ita 4 and b =~ 4 find the value of : | a°+b?| 


EA: x-05 »ys- 2 andz--3 » find the value of : 9 X y? - z? 


a tra=-f b= 2andc- i »find the numerical value of : a? b? + b? c — 8 abc 


@arx=- 3 “y= 4 and z=— 4 > find the numerical value of each of the following 
in its simplest form : 
Cx? y?2? @x*+2 


x2 y? 22 


2 9 
Gx!-yz 3 6 — ey 


Unit | —— E 


Complete the following : 
8 (2v 
0 3; -(3) 


64 
e-5s-C$ 


(&) Ifc - -3andd--5 then ($) 
@ 1t:3-—02 then: (4) e @ If X= 4 andy= 2. then x? y= wn 
am (- i-c le @ 27 +27 =2 
a 2 " i i suun ye (in the same pattern) 
(à) The greater number of the two numbers (4y and (-8y i 


| Seometric Application Y 


3 
(E) If the volume of the cube is found from the relation V =£ where V is the cube volume and 
Lis its edge length » then calculate the volume of the cube whose edge length is 14 cm. 


«Femi» 


or excellent pupil 


(E Choose the correct answer from those given : 
@) I£ X € (0 5 1,2 53) sthen the greatest value of the number (+) is when X = »------- 
@o 1 (02 (03 
@ If X€ (0 »1 +3 +4} > then the smallest value of the number (- 2)* 


is when X = ~- 
(50 &)1 (93 


Arrange the following numbers ascendingly without expanding : 


G»:c5cb.cb 
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Lesson Two |_| 
/ @ From the school book 


sf Ell trot schoo book. | 
| Exercise | 2 | On non-negative integer powers ) 


( Calculate each of the following » then put the result in the simplest form : 
@ (1y (4f em(2y«x(2y» | emc2yx(2y 
(a) «(4) (3) *(GD C3) «() 
eic eqq | OGG 
om- | @ CS) +24 @(4) *4*(4) 
8 6 
e (3) *($)*$ 


Calculate each of the following ; then put the result in the simplest form : 
a 31x 3* » 292 (5) x 5? 
e -——- © Tu eo 
C2» x 24 x?xx3x x4 C33 x c2) 
C2» x2? X!xx Eak 


e Xx*xyxx5 xy! x x?y 
6x y2 9 1 
X"xy 1 ey 


Calculate each of the following » then put the result in the simplest form : 
ont} ef eC) 
em(Xy e(sy em(-sy 


3 3 29 3 " 
exta (y @ ex y EE 


y (2x? yy" (2a)’xa 


a Calculate each of the following » then put the result in the simplest form : 

a 25 2 

[d] em [cà] @ [ey] 
23 


( e(cub»y @(3)"*(3)° @((3)) «a» 


e Qc 


TETE] si alge ole by aa s edi nl rh) al al | 


Find the area of the square whose side length is 2X om. 


3 
Find the volume of the cube whose edge length is 22- cm. 
a ge length is — 


EB In the opposite figure : 
A square is drawn inside another square. 
Find the area of the shaded part. 


El C3 Match each expression in column (A) with an equivalent expression 
in column (B) : 


Column (A) Column (B) 
[ogar (@)x™ 


2) a 3m* 
Q) x» oim 
Joay  |©@27x" 
^ ; xw 3*m* 
(x) om 
(8 C3 x*? 


(6) G x*y 
m3 (2 y 


(Fe) 


TEE] 5i he s 4a aa Y pale) Sd gas ol all a P 


Lesson Two 


Choose the correct answer from those given : 

(A) 3? x 332. 

(a) 37 (c) 319 "t 
G5. 

(a) 10? (5* as 
G3 x25z2- 

(a) 519 oF "T. 
@ (5a = 

5 (5a (1 
6305»... 

(a) 3$ © 3* (35 
© (52) 2 eee 

os (95? @s 


(c) 910 (a3! 


(@4**! @a4xt 
@3> 


(ox? (d) x 


a»Qy?- 
(@2y? (© 8y? (a) 23 y 
@ (b3* = oe 
[OL (©) b? x b? x b? (d) bf x bf x bt 


&3 LL] The quarter of the number 47° = .......... 
94 (4^? oa” (2° 
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Unit | Nec EMEN 


Simplify to the simplest form : 


Qy'xay? 
12 y? 


> then find the value of the result at y = — 


@ ra= 4 b= 3 andc=-4 > find the numerical value of each of : 


@ (c? b? @ 4a? c? @ (a? b c»? 


»b 2-3 andc- 2. , find the numerical value of each of : 


e (s) 


Ba Ixz- »y= $andz- 3 > 
find the numerical value of each of the following in the simplest form : 
3 
x 9 122, 


TE “Og 256 


ex?y yx? 


[14] Complete the following : 


12 
ex) -3— @ if: (2) xx= (3) ien x- 
(8) The greater number in the two numbers («yy and (yy is 


@ (CD) - (CY?) = «e & $+ +H edad 


* Life Application 
From computer technology » we know that : 
1 kilobyte = 2° bytes » 
1 megabyte = 2!? kilobytes » 
1 gigabyte = 2 '? megabytes » 
1 terabyte = gio gigabyte » 
How many bytes are there in one terabyte ? 
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Lesson Two |. 


For excellent pupils 


(Wilf four times a number is 4? , find 3 this number. 


Bix- (G) anay=3 (3) -(3)" 


» prove that the number X is the multiplicative inverse of the number y 


Eit x= + and y - 5 » find the value of : x!5 y'* 


KB) Prove that : (0 5**? -5**! 220 x 5* 
(2) 35 + 3'^ is divisible by 4 


NOTEBOOK T 
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Unit L 
/ KL From the school book | 


Exercise [3 | On negative integer powers 


Il Evaluate each of the following : 
(D £347! oms? @(4y' 
@(-3)y" © 027? OKE 


Ø Evaluate each of the following : 
7 x3-3 -242-3 3 ect 
@) M3 x3 (2 ^x2 © £373 @ td cs 


Evaluate each of the following : 
@ En G^ 5-7? @ o? @ 025)? 


- a l2 4 Yo 
@ Q7! x27 € £a (355) @ a(S) 


25x 2-2 
24x23 


@ca(-232)" 


© 


( @ £3 G?x2-57? 


(10)? x (0.01? 


39 _ 2-2)-2 1 
ao C ) e» ao? 


Simplify each of the following and write the result in terms of positive exponents » 
where the denominator does not equal zero : 


(Otn7x^! @ax'y @Qa?*v- |@Mm x?xx-5 
(XP xx? x x7 ens @x7+x-5 (&) M (a7 ?? 
y5 \-3 
=) 

-1 -2 


-1 -1 
) [e 57-6) 


OMe? |@Ma?xa |a» o? xoy? es ca( 


Xxy! 
y?xx 


2 -3 2-3 -12 
ag XX @ e o) 
X "xx Xxx 


62 Ge x-!y 
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Lesson Three. 
(Bl Complete the following : 


(023 x Ce (£o 5-2-v7 etazx-?-—- 

(tu8ex5?-ex-c-—|GGy 7?--—|etaga*!- 
-— 5 F 

0 £32x-2y-3- 2. x @ (4)? +2"-@-?= 

a0) (x?) 

63a754122a75 (eee fees) 9 Where a #0 


aa If: x= 4 y= i »then(X- y) ! 2 ee 


a Choose the correct answer from those given : 
(OInfa-!- £ s then a = sees 
0-2 wz @-3 
@)Ifa=7* and b=7~* sthenaxb= 
(a) 7?* (b) 49?* ©1 


5X 
(a) ERES 


(a) 5**¥ (@5**¥ 


(c) E 


T. 
e 28 


2 
© EI 


(1 


(8) If a” 2 2 and a^? =3 » then a Y = ------ 
(@1 (b)-1 o£ 


— | 
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Unit | Heec c mctu ne 


(DIf Xy! = 4 > then 
(OE (1 (92 
6937! 437! e 37! 5 
@ 3? $3? (99? (1 
GÐ The multiplicative inverse of 5^ ! is ---------- 
el $5 (9-5 «5-1 
(FP dte 
@ (3) $1 ©(3)* @o 
a Complete each of the following by the suitable sign of (>) » (<) or (=): 


Ch eens 
DET PF em CTE [EWE EI? |ecny? 


CA Why is not b~ defined when b = 0 ? 


(T. Calculate the value of (- iy x (2) in each of the following cases : 
@)X=-2andy=2 «I» @xX=-landy=2 


Qe: x=-+ »y= E » then find in the simplest form the numerical value of the 


expression : ( L y? 
x 


' Life Appli 


(B) The fiea can jump at a height of 200 times of its length. 
If a flea of length 2^ * inches can jump at a height of 2? 
inches » what does this height represent according to the 
length of the flea ? 


CA The population of a city has been growing exponentially. It is estimated that 
( in (t) years the population (p) will be : p = 2 (1.03)! million. 
(1) What will the population be in 2 years ? @ What is the population now ? 
@) What was the population last year ? 
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Lesson Three 


Simplify to the simplest form : 
ently gon 


> then find the value of the result when n = 3 
2^xa2n*! 


I Ir 2" =3 , find the value of : 
PE e [Y 6527! «659,453 


(Ifa =5 and b = 5^! » find the value of : a>! 55? «5» 


Without finding the result , arrange the following ascendingly by inspection : 
(^2): 5 ,(- 59 , (-2)5 ,2729 , (—.5)5 , (2)? 


W016 ead /csataal Y oe ew LA, paral 
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/ L1 From the school book | 


| Exercise E| |4 | On scientific notation of the rational number) 


a In each of the following : tick (v⁄) in front of the numbers which are in the standard form: 
(053 x 10? @o2x10* [7] (3) 0.025 x 105 


(4) 20.5 x 10° (] | &7x107* @ 10 x 107" 


(425 x 10 C] | €339x105 [ (9) 5.782 x 10? 
&9—0.0003 x 10° [ ] 


Write each of the following numbers in the standard form : 
€» QA 600 000 . @- 20 000 (3) CA 7 millions 
(4) 19 millions © 46 870 000 (8)58 


El) Write each of the following numbers in the standard form : 
(1) CA 0.0006 © A 0.000053 (3) CA 0.000864 
(40.421 © 25.0003 (8) — 300.501 


(Æ The number of inhabitants in Egypt is about 83 000 000 persons. 
Write this number in the standard form. 


(EB The area of the surface of the Earth is about 510 000 000 km? 
Express this number by the standard form. 


Bl The mass of the Hydrogen atom is about 0.00000000000000000000000167 gm. 
Write this number in the standard form. 


E The light velocity is about 300 000 km/s. Express this velocity by m/s. in the standard form. 


Ell Dr. Ahmed Zewail discovered the femto second which is a millionth of a miliardth 
of a second. Express it by the standard form. 


El At writting the number 2.74 x 10? as a whole number: find the number of zeroes that 
are on the right of the digit 4 


(@ Write the following numbers in the standard form : 
C M 68 x 10° @ E 68 x 107? (3) M 720 x 10$ 
(4) MA 750 x 107? (8) - 324 x 10* (6)- 702.5 x 1079 
@ 04 x 107 '° (8) 0.0005 x 105 (9) 0.0036 x 107 * 
áð 0.0020205 x 10!? 


Lesson Four | - 
CA Put the suitable sign (<) or (>) : 


(064 x 10° ( ]4.6 x 10? (862 x 10* [ ]4.1 x 10? 
@0.0041 (_]3.2 x 107? (4)4370 [ ]341 x 10* 
(5»2.10 x 10-5[. 11.82 x 1075 (8)9.1 x 107^ 12x105 


(756.920 x 10° [ 96230 (83.69 x 1074 [..]0.0000623 


CA Arrange the following numbers in a descending order : 
3.6 x 107? 55.2 x 1075 ,1x1072,835 x 107? ,6.08 x 1075 


Choose the correct answer from those given : 
(03.04 x 107 = ese 
(a) 340 000 (b) 304 000 (c) 3 400 000 (d) 30 400 000 
(2) £11 2.37 x 107 * 2 eee 
(a) 0.00237 (b) 0.000237 (c) 23700 (d) 0.0000237 
(3) If 0.00079 = 7.9 a » then a = «+--+... 
(a) 107! (b) 107? (c) 107* (d) 10* 
(4)1£0.0000503 = m x 1075 , then m = -1:1 
(a) 503 (b) 5.03 (c) 50.3 (d) 0.503 
(5) @ If the thickness of a sheet of paper is 0.012 cm. » then a ream of 400 sheets is 
of height ---------- 


(a) 48x 103m. (b)48x10-?cm. —(c)48x10?cm. — (4) 48. cm. 
(&) Which of the following equals 4 milliard ? 

(a) 50 x 109 (b) 5 x 108 (c) 0.5 x 108 (d) 500 x 107 
(7) CA Which of the following is the greatest ? 

(a) 6.3 x 105 (b) 9.8 x 10* (c) 52 x 105 (d) 7.3 x 10* 
(8) Which of the following is the smallest ? 

(a) 0.6 x 105 (b) 0.25 x 10° (c) 7 x 10* (d) 17.5 x 10* 
(9)6000 x 50 = 

(a) 300 x 10? (b) 30 x 105 (c) 3 x 105 (d) 30 x 10* 
6945 x 900 = —— 

(a) 4.05 x 10? (b) 4.05 x 10? (c) 4.05 x 10* (d) 45 x 10? 
630.7 x 0.005 = oss 

(a) 3.5 x 10? (b) 3.5 x 107? (c) 3.5 x 10? (d) 3.5 x 107? 


19 
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Write the result of each of the following in the standard form : 
€ (64 x 105) x (1.5 x 105) @ (82 x 107) x (2.1 x 1074) 
(8) (5.02 x 107^) x (0.1 x 1073) @ (4.4 x 10°) x (2 x 10)? 
© EDI G8 x 108) + (1.9 x 105) @ (125.5 x 107?) + (5 x 104) 
@ (8.8 x 1025) + (8.8 x 1072) @ (5 x 10)* + (2.5 x 1079) 


Write the result of each of the following in the standard form : 
@ GQ (3.8 x 105) + (4.6 x 105) (&) (4.54 x 10*) + (3.76 x 10°) 
@ MA (5.3 x 105) — (0.8 x 107) @ (2.65 x 1072) — (6.34 x 107?) 


Write the result of each of the following in the standard form : 
@) 5000 x 3000 €&) 400 x 0.00007 @) 8000 + 0.004 
@ 0.000033 + 500 © Q0 000? © (0.002)? 
Moy’ 


X 
Find the value of n in each of the following : 
@ 800 000 = 8 x 10^ @ AA 0.00000006 = 6 x 10^ 
(8) 0.00052 = 5.2 x 10^ @ QA 0.000357 — 3.57 x 10" 
© GQ (0.004)? = 1.6 x 10^ © 76293 =n x 10* 


(B) 1f the diameter of the Earth equals 1.27 x 10* km. long and the length of the diameter of Mars 
is 6.79 x 10? km. Which of the two planets is the greater and what is the difference 
between the two diameter lengths in the standard form ? 


CA If light travels at a speed of 3 x 10? m/s. : 
(a) Calculate the distance from the Sun to the Earth if you know that the light of the Sun 
takes 8 minutes to reach the Earth. 
(b) If the distance between planet Venus and the Sun is 108 million kilometres » 
calculate the elapsed time (in minutes) that light takes to reach Venus from the Sun. 


D For excellent pupils 


3 4 
Find the result of the following in the standard form : 20210" +498 x 10" ES UE ilo 
5x 


Without using the calculator 5 
write each of the following numbers in the standard form : 


@) 1029 — 1078 (9 2! x 515 


E If x =5 + ( x 10) + (4 x 105) (6 x 10°) + (9 x 105) + (4 x 105) + (2 x 10%) 
Write X in the standard form without using the calculator. 
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Lesson Five |_| 
/ © From the school book 


0 From the school book | 
On order of mathematical operations ) 


( E Calculate the value of each of the following : 
(031226 @-5+2x3 @ €32x6-4+2 | @M4x7-3? 
@ 004x2-20| ©M9+4x3| M 144-8+2% 


Æ Calculate the value of each of the following : 
@ A 196 + (7-5)? @ 18 + (9-6) x (1 +2) @20+5+8-(4-1) 
@10x4-(2x6-8) @(7-4) x2+(5-3) @ (30-6) +6 x 30+3 
@ E37 (6 +2 x3) @ ED 12 (2?) - 24 « 3? ( E39 (4 22 x 3 
a9 x 10+20+2-3 
@)64+9+3+2x37+11-8 
436-5472-9424*22 44x 1 10x 12-5 


(El Calculate the value of each of the following : 
@ Ea2-[07-3 -2] €eta[4-6-2]-1 
( E334 [5«2(8 4] @ E32? [4 2 - 1)] 
®© [(2+23-7)x2]+4 @10x3+[4-@-8)] 
@ (26 + 1) + [3(4 -3)] @ (15 x2) - [5- (9 - 7] 
($243 [4*(6x3-8)] x2 &o £32 [G? + 1) - (? - 1)] 
a t35 [(2? - 1) - 22-2)] 426 +3+[7+20+(6-27)] 


(GB Calculate the value of each of the following : 
@ [- 6 + (-3)] x [-30+C3)] 6 (-1043)- (C847) 
&)7-[10- C 8] -3 «[ad1-c109]x2*C6 
@®2+C1)-C4* @-6-[-2-5]* 


Calculate the value of each of the following : 
8420-4 —4x (C 10) 
etm, em*$; Or 
1415 516-9 Ba -1x$. Sx15 
(a7 5-2 Gia @G- "+e" 


5$ -5x2 542x5 


UR 
Dist E om- +- [E 


2x14+G41)* 


NP 
R 
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Unit 1 
[Bl Calculate the value of each of the following : 
X usd. a oe 
(å x34)+($-1) ©MM 15+ 3-3 x10? +27 


(3) 16+4+2-3x 10-2 @9+ 4x 2-344 


El C3 If x=3 ,what is the numerical value of the expression : 2 ( A i ) 


a CA Evaluate the expressions when t = 2 ands=5 : 
C0 (C$? | (5 G-» | @(ty 


2 
OR e s 6 


El C3 Evaluate : 16 t + (4 s) - 3st fort=9 ands=6 


(Dif x=4 (5 + 6)-6 andy =9 61243; 
find the value of the expression : 2 X +4 y. 


(i tr x=3 (5+7)-4 andy =4(8+2)+5> 
find the numerical value of the expression : X — 4 y 


(Bi if x= 18-4x2+24+1 andy=8+9x3-#4115 


find the numerical value of the expression : ( X y^? 


(E EH In the opposite figure : 
The total area of a cube 
is T2 6s? , find T when: 
@)s=3m. s 
(2)s20.8 cm. «54 m? 53.84 cm? » 


s 


In the opposite figure : 
The total area of a cuboid 
isT=2(Xy+yz+zX) find T when: 
(0) X22cm.»y 23cm.andz - 5 cm. 


@x=3m.,y=04m.andz= lm. 


TEE] si dle he aby ay aad Yy atl eol gad ua alla D 


CA In the opposite figure : 
The area of a trapezium 
isA=+h (a + b)» find A when : 


(1) h =2 metres »a- 3 metre and b= 


(2) h=4 metres a= d metre and b = 


Lesson Five 


[15] Rewrite each of the following mathematical statements after putting the parentheses 


in the places which make them true : 
(03496-12x4-5 
(2)3 +96 12x 4235 
(3) 3 +96 -12x4—33 


Unit 1. 0 202 


/ EL From the school book 


| Exercise (A 6 | On the square root of a perfect square rational number ) 


( Find each of the following : 


@ ais e tn -125 @ «2500 @ M «40000 
onus om- $$ @ Vosi @ £3 «144 


os} 45-4 14 e»ca -Y4 & m +18 
ecc oJ loi |o- 


4 8 qu 25x?y) 
e»ta-|**. | e cas.|-5*- | on | em 5 
25 b® 121 h? 2 36 


Find the two square roots of each of the following numbers : 
@ M 64 @ 144 @ * 
e» 61 6025 © 0.0049 


Find each of the following : 


eo «qe @ 136464 &25-9 

@ -1225-81 @ 14 [OR TEE 

e| dy«d»* e [qd @ | (y «diy 
Complete the following : 

[or x J$ a: een 

o42-3«dy7-— 

GG -81x2 +1 = —— 


24 
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@ The multiplicative inverse of | + in the simplest form equals 

(7) The multiplicative inverse of 0.49 in the simplest form equals 

@ LL] The multiplicative inverse of the rational number | 2 equals 
(8) The additive inverse of the number — {ze the simplest form equals 
GÒ The rational number 6tin the form ( Fs y is seere 


@ VCF = 
aa VaT? 2. 


enia [1 and b =2 » then ab =-- 
@8 Ifa=— 4 andb-- 2 > then ab - @@ If 2x =736 » then X= 
@ If a = 0.000625 » then [a =2.5 x 10°” 


@ (20097 + 2(2009) x 213 + (2137 = 


Choose the correct answer from those given : 


@ Le bza h 


91$ ©-14 (1i 


@ ta fioe -o 
ex ws [m 


© y 18 x 10 x 10 x 18 = vee 


(a) 18 (b) 180 (c) 10 
(a) Wasi TREE 


(a) 81 (b) 27 (09 


© | 2.4252. 


(93 $-3 
(1f : a = E s then X = -+--+ 


(a)4 (5-4 
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Unit | Mou MEER 
(DIf£:X gel 
)1 


e$ [OE ok Oy 
© TETE- € 

(a) (a +b)? (b) at - b* (c) - (a +b)? (d) + (a + b)? 
© Mr «t4 9 16 +125 +136 +449 +164 = 

@6 (1204 over (à) 6 
GÒ The side length of the square whose area is 16 X? cm2- cm. 

(28X (b4x (02x (d) 8 x? 


Bi Simplify each of the following to the simplest form : 
o CHE e$ xdy«c4y 
euch ec yo x 
2 B. \4 25 2 
e$x(Cc D(F) o Gy «ay 


(E Simplify each of the following to the simplest form : 


ay q16 +125 ed hee | ofiz’ 


Il Find two rational numbers lying between : | i and í 


El Which is greater : i or n ? Find the difference between them. 


Which is smaller : | 2 4 or (- 2)? ? Find their difference. 


KB) Find each of the following : 


a) Y5?7=2x 541 @) [Q2 
@ ¥20+5+8-G-1) @ ¥8xG+i)+2+6) 


©) Y2x8+10-3+12+11x6+8822°4+99=11 ©) 6 + 31100 -1121 
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Lesson Six |. 


€» Ea XY is aline segment where (XY)? = 25 cm? » Eis the midpoint of XY 

Find the length of : XE ` «25cm. 
(2) M If : (AB)? = 144 cm? , (BC)? = 625 cm? and B EAC 

Find the length of : AC «37 cm. 
(3) The area of a square is 0.49 cm? Find its perimeter. «28cm. 
(4) C The area of a square is equal to the area of a triangle with base = 9 cm. long 

and its height — 8 cm. find the side length of the square. «6cm. 
(8) The area of a circle 154 cm? Calculate its radius length (x - 22) «7 em. 


(8) The area of a circle 78.5 cm? Calculate its diameter length (7t = 3.14) « 10 cm. 


(7) The area of a circle 616 cm? Calculate its circumference (7t — 22 «88 cm. 


(8) CA If three quarters of the area of a square is i m? 

Calculate the side length of the square. "T 
(8) KL] The length of a rectangle is twice its width and its area is 24.5 em? 

Calculate each of its width and length. «3,5 cm. 37cm. 


2 
(E) CD 1t Z is a rational number and ™ = 0.16 » find the value of (=)? « 50.064 » 
n 
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Unit | [eee THEME 


/ EH From the school book 


| Exercise ẸA| On solving equations of the first degree in one unknown in Q ) 


Find the solution set of each of the following equations : 


@) X-723 where XEN 
@) 5 X= 20 where x EQ 
@® EDI - 4 y 2 13 where y EN 
(2) X-7 20 where XEZ 


@m@x-6l= 124 where X EQ 


Solve each of the following equations : 


@)2X-1=5 where XEQ 

@) ELI 3 X- 13 = 26 where XEN 
© LII 8+2X=14 where XEZ 
@ 8-2 X=-—2 where XEZ 
@2X+3%X+25=5 where XEZ 


€ EDI X+ 17 213 where XEN 

& 2 x=} where X EQ 

®© A m - (3) 2 1 where m EZ 
@ y - (-5) 2 3 where y EQ 

@ CL] 8.91 + X= 11.09 where X EQ 


GEI 8 X+4=12 where X EQ 
@2 X+ 14= 14 where XEN 

@ GQ 2 x-4=11 where xEQ 
@ 2-5 X=0 where X EQ 

@ 6 X-2X+7=4 where XEZ 


Solve each of the following equations in Q : 


@ 2(x-3)=4 

@7(X=2)-3 (X+1)=3 

@ C4 (x-1)-(«+3)=0 
@2(X-3) +3 (X-2)-4.X=-3 


@3X+2(5X-3)=7 

@ 003 (*+2)47(X-1)=12 
@5(X-2)+2(X+4)=-16 

@ E33 y +6 (y 3) - (8y- 16) - 60 


Ø Find in Q the solution set of each of the following equations : 


(02X-52X49 

G OQ X+3=18-3x 
@4(xX+1)=2(«-1) 

@ CO a+5a-2=2(3-a) 


X+1_X-1 
@ AP a4 


@ 035 x-4=2x+ll 
@3X+6=30-5x 
@3(X-2)=5X-10 
@ 093 (2xX-8)-(2x+2)=x-3 


5 3 
@ 272x-71-2x 


Complete the following : 
@ If X +5 =7> then X = -+ 


@) KL] If 3 t=6 s then the value of 6 t= +--+ 
(@) If 2 X — 5 » then the value of 4 X = +--+ 
@) CQ If X+9=11 » then the value of 7 X 
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@ E31£2t«3- 15 > then the value of + t= 
@ Ga I£Z- 11 =54 s then the value of 4 Z — 18 = —— 


€» Ca rt = 2 > then the value of 2- MH 

(8) If the age ofa a man now is X years » M his age 5 years ago is 

(9) If the age of a man now is y years » then his age after 4 years is 

G9 If the age of a man after 5 years is X years» then his age now is 

(13) If the age of Youssef after 4 years is X years» then his age 2 years ago is 

&13 A rectangle with eng equals triple its width. if the length = X cm. 
> then its width = cm. 

GÐ The rectangle whose width = X cm. and its length is twice its width ; then its 
perimeter = «+ cm. 

à) Two integers, their sum is 5, if one of them is X» then the other one is 

(1$) Two integers; the difference between them is 2» if the small one is X» then the great 


(ll Choose the correct answer from those given : 

@)If2 X=2 »then3 X-1=-- 

(a) 2 (53 @)5 
(2)1£2 X20 > then X= eee 

(a) 2 (b)3 (d) zero 
@If2ab=10 >then3ab= 

(a) 5 APP (d) 30 
@f0.2+a=5 »then + 

(a) 4.8 © 13 " (d) 19.2 
GDIfSX-8X42X44X2 114 ,thenS X 32 

(a) 33 (b)35 (c) 47 (8x 


(6) The S.S. of the equation ES -28-44ainQis---- 
(a) {-2.4} b) {2.4} ©{-34} (à) {0} 
@) Which of the following equations is equivalent to the equation X + 3 = 12? 
(a) X-3=-12 (b) X+ (-3) = 12 
(c) X-(-3) = 12 (d) X-(-3) = -12 
(8) Which of the following equations is equivalent to the equation X — 12 — 15 ? 
(a)X+12=-15 (b) 4x-4 (c) X-4=-5 (d)X+4=5 


Geometric Applications 


E C3 Find the measure of each angle in each of the following triangles : 


CS 


3y 
ZA A 8y 


Fig. (1) Fig. (2) 


Bl In the opposite figure : 
If C C AB > find m (4 DCE) 


« 80? » 


CA The length of a rectangle exceeds its width by 4 metres and its perimeter is 68 metres. 
Find the dimensions of the rectangle. « 19 m. » I5 m» 


(QD The length of a rectangle decreases than the twice of its width by 4 cm.» if its perimeter 
equals the perimeter of a square of side length 7 cm. 
Find the dimensions of the rectangle. «6cm, »8cm.» 


AE) CA The length of a rectangle is twice its width. If the length decreases 5 cm. and the 
width increases 6 cm. > then the rectangle becomes a square. 
Find the area of the rectangle. «242 cm? » 


I Life Applications 


KB) Two integers » the smaller number is 2 X and the greater number is 7 X » if the difference 
between them is 25 ; find the two integers. «10 935» 


(© CD Two natural numbers; one of them is twice the other and their sum is 108 
Find the two numbers. «36 »72» 


(@ The difference between two natural numbers is 5 and their sum is 21 
What are the two numbers ? 


B) Find the number that if it is added to its triple the result is 32 


EEE eile ole dla Cad Yy al ea ga) ial Dalla D 


Lesson Seven 


Find the number which if we subtract 9 from its triple » the result will be 6 «5» 


(E Three consecutive natural numbers whose sum is 213 
What are these numbers ? «70 571 572» 


(Ø Find three consecutive odd numbers if their sum is 357 « 17 5119 5121» 


[5] CA A man's age now is three times his son's age and after two years » the sum of their 
ages will be 52 years. What is the age of each now ? « 12 years » 36 years » 


(Ef) Three brothers » Amgad » Bassim and Ayman ; the sum of their ages is 89 years. 
If Amgad was born before Bassim by 2 years and Bassim was born before Ayman by 6 
years » what is the age of each of them now ? « 25 years »31 years »33 years » 


For excellent pu| 


ind in Q the S.S. of each of the following equations : 
- [rs a eel -a 
@)5-y=-1 @-3+70= 


b ie 


| Find in Q the S.S. of each of the following equations : 
CO (x +3)? - (x - 2? 2 15 GQ2x«3)2x-1-(Qx-1?-14 


(Ef If the S.S. of the equation 12 X + 3 = 39 in Q equals the S.S. of the equation 
a X-12=a in Q > find the value of a 


(Bj if a + 1 is a solution of the equation (X + a) (X-a)=X?-ax+3in@> 
find the value of a «3» 


(B) Three brothers were born in 1980 » 1984 and 1986 ; the required is finding the year in 
which the sum of their ages became 41 years. « 1997 » 


Unit - — = 
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| Exercise EJ [8 | On solving inequalities in Q ) 
CÁ. å $  L hb.o MAZ 


side of it ? 
@x+5>9 @x-4<6 @x-7<3 @X+9>12 
@X-15532 @48sx+06 | @it>x-24 | @x+4>-t 


Find the solution set of the inequality X + 3 = 6 s where : 
e»xe€z xem 
then represent the solution set on the number line. 


(El Fina the solution set of the following inequalities in Q : 
@)x+2>5 @Qx+4>1 @My-5>7 
@ E319 «y +14 G-12x-3 et -sl»axil 
@-2x<12 & 2 xzi e-ixsi 


Ø Solve each of the following inequalities in Q : 
@3x-2<1 @2X+3<9 @4xX+22-10 
@3x-225 @3x-9<0 @1+2Xxs-3 


@9-6xX<15 @2-3x=4 ol 


a M8 x-3x+1=29 | db M 4n-2(n-1)=0 | @ M -3m+6(m-4)>9 


(Ell Solve each of the following inequalities in Q : 
@M6d+1s5d-3 @6X+22144+5X 
@3xX-2<5X-8 (08-2xs5x 
@5xX+12=2(x+2) @ 013 (x+2)<-x+4 
@ 093 (*+2)2-2(*4+1) @2-3(X-5)2X+7 
@ E330 y-1)s20y-1 49X «352x«41 
a M 4-5 (X-2)s-2(--9+2X) @ A 3 (y+ 2)+8<10-(2-y) 
&3 M 1-(4d-1)>2(d-3) @) X-3(2X+1)<5(1+X)+2 


(H Fina the S.S. of each of the following inequalities : 
@9s4X+1517,XEZ @9s53X+2<12,xEQ 
@I>X+6>2,XEN ` 


ra CUm 
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EJ C3 Complete : 
@ IfxX>y »thenX+z----y+z 
@ If X< y andy <z »thenX<----- 
@ If a—3 <0 then > @Ifa+5>0 >then «> 
(2) If b «0 >thenb+3 
(8) If X> y and z is positive (z > 0) »then Xz------ yz 
@ If X « y and z is negative (z « 0) » then Xz 


Choose the correct answer from those given : 

(1f: X «5 >then - 

(a X»5 (b) X>-5 (c)X<5 (d)X<-5 
@ If XEN > then the S.S. of the inequality — X > 3 is 

(a) {4:5} O-4»-55-1 (© {-3} (09 
[E « 4 is equal to 

@ x> 4 wx< 4 @)x>12 (d) X«12 
(4) If X EZ » then the S.S. of the inequality 20 < 5 X « 25 i5»: 

(a) {4} ©) {5} © {455} (à) 9 
(8) The S.S. of the inequality — 2 X < zero in Q is ---------- 

(2 o Q, ©Q_ (dZ, 


@ The number of solutions of the inequality i «X« $ » where X EQ is 
(a) zero (b)1 (02 (d) an infinite number. 
(D If X» y »then x Dy s Where X0 »ys0 
(a)> (0) < ©= [C 
(8) The number 2 belongs to the S.S. of the inequality ----.---.- where X is an integer. 
(a) X>2 (b) X<2 ()-X»--3 @-x>3 
@ If X>5 > then — X —— 


(a)<-9 (b)=-5 (c)<-S (d)>-5 


Bg CA Show by using examples that if a >b and c > d » then it is not always correct 
thata-c»b-d 


(9 CI Put (v^) for the correct statement and (x) for the incorrect statement» when 
a statement is false» give an example that shows why it is false (given that X > y) : 


@y<x C )|@x>o C )|@y*=0 Co |@y*>y ( 
@xXy>0  ( )|@x+y>y ( )|@y?>x ( ) | @y*<xXy ( 
Gxy«x? ( )|@x*<y? ( ) 


Hany wants to buy a pair of shoes and some shirts » 
if Hany has L.E. 200 ; the price of the pair of shoes 
is L.E. 70 and the price of one shirt is L.E. 40 
What is the greatest number of shirts can Hany buy ? 


If the S.S. of the inequality as3 X-SsbinQis {x:xEQ+2sxX<5}> 
find the values of a and b 


@ lt: -4<x <5 and 2<y 37 » where X €Q and y EQ » find: 
(1) The greatest possible value of the expression X + y 
(2) The greatest possible value of the expression y — X 
(3) The smallest possible value of the expression X y 
(4) The smallest possible value of the expression X? + y? 
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——— MÀ ( General. extereises |l 
General Exercises on Unit One "Numbers and Algebra" 


Complete the following : 
(0-3ab?x2a?p)- 
(2) The additive inverse of ( 52 ' is ~~~ 
Gf:x- i y= 4 jSthen(X-y)!- 
(23x4-21472 eee 
Go*16- 
(&)100-64 ne 
@ 107-6? = eM 
(8) If we subtract twice the-number X from 3 ; then the result is 
(9)1If: X-9-11 »then7 X=- 
GO The S.S. of the equation: 3 X --7 25, X€Q is -------- 
(3) If : ac» bc »thena b (where c « 0) 


| Second : Multiple choice question 
Choose the correct answer from those given : 
Aat pf 
ASE e ee 
(a)2ab | (b) 2257 (925 «A. 
@lIf:a=b then (3) Bee Bx 
ái 91 o3 «21 
@ 2$ x 34 2 eee 
@s (5 6* (6 (d) 6/6 
(2! x3! = 
ar 06 (c) 6 «6*9 
© Quarter of 4? = . ; 
G4 wa” (c) 49 «2 
(65319 4. 310 4310 - 
(3^ 3" (e) 3? (a3 
60735 x 10 * = seee 
(a) 0.000735 (b) 0.00735 (c) 0.0735 (d) 7350 


EJ 
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Unit 1 
(8) Which of the following is the smallest number ? 

(a) 314 x 10? (b) 3.14 x 10* (c) 314 x 10? (d) 0.314 x 10° 
(©) 1: X 2 0.0009 » then Yx = 

(a) 0.0003 (b) 0.0081 (c) 0.003 (d) 0.03 

242 
ada) (ZY = oe 
-4 2 2 4 

a> [OR Oo 
60 If: - X <3 >then 

(a) x»3 (x»-3 (c) X«3 (d)X«-3 


(i3) The age of Amer now is X years » then his age 5 years ago is 
(25x (5-x ()5- x (d)x-5 


3 
E Put the following expression in the simplest form : ——35-— 


E Put the expression : y x CHY in the simplest form. 


iy E] NET “(xy 
Bir:x=->, y =z » find in the simplest form : ( Ž) 


a mix , y=3 > find the numerical value of the expression : (5, ) ^ 
in the simplest form. 


(ll if : 300000 = 3 x 10% find the value of : X 
E Find the solution set of the following inequality in Q : 4 X +7 <3 
IE] Find in Z the S.S. of the inequality : 3 —2 X= 1 »then represent it on the number line. 


[El Fina the S.S. of the following inequality in Q : 1 <X-3<6 


[o] Three even consecutive numbers their sum is 204. Find these numbers. 


A A man’s age now is three times his son's age » and after two years » the sum of their 
ages will be 52 years. What is the age of each now ? 


the width increases by 6 cm. » the rectangle becomes a square. Find the area of the 
rectangle. 
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Statistics and Probability 


Lesson One : Samples : 
- Systematic sample. 


- Random sample. 


Lesson Two  : Probability : 


- Experimental probability. 


- Theoretical probability. 


bc 
USER NN 
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Unit = 


/ € From the school book 


| Exercise E [9 | On samples ) 


during their 15 — minute break. Each employee was given a number from 1 to 427 

A 10% sample of the 427 were to be surveyed and asked to select a preference from : 
* Hot beverage. 

* Hot soup with bread. 

* Cold drink with biscuits. 

* Fruit with fresh water. 

The sample were determined by selecting 

43 sample numbers in the range using 

calculator. Identify the sample numbers 

using a calculator. 


a A school makes a study about how the pupils come to school. If the number of pupils 
in the school is 320 » each pupil is given a number from 1 to 320 A sample of 10% 
from this number is selected as a sample to ask them how they come to school : 


* On foot 


determine the number of the sample using the calculator. 


pa company makes a study about the best places which the workers in the company 
prefer to spend their annual holiday among : 


* Port Said * Alexandria * Matrouh e 
* The North Coast * Ismailia 
If the number of the workers in the company is 250 workers 


and a sample of 10% from the number of workers is selected to 
make a survey on it » 


determine the numbers of the sample using the calculator. 
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——— | Lesson One | -: 


It is noticed that 230 persons use a public bus daily and the public transport authority 
wanted to collect some informations concerning with the using daily of this service. It 
is necessary to form a random sample representing 1096 
from the users of this bus to make a survey on them. 


Determine the numbers of this sample using the calculator. 


CA A sports survey was to be carried out among 318 students in a district to help decide on 
the type of entertaining services which would satisfy community youth needs. 
Each student was given a number from 1 to 318 
A.sample of 10% of the 318 were to be surveyed and asked to select a preference from : 
* Outdoor team games. 
* Individual competitions. * Indoor games. 


Determine the sample by selecting 31 sample numbers using the Excel programme 
described in the activity at the end of the book. 


EL A construction company wanted to ask their 362 workers about (on site) safety 
measures in terms of ; 


* Safety of emergency exit. 

* Scaffold erection and maintenance. 

* Rescue means positioning. 

They asked 12% (to the nearest whole number) of their workforce with employment 
numbers from 20 to 382 to give their opinions. The employment numbers of the 


1246 were identified by using a computer programme. Use a computer programme to 
identify the target employment numbers for the survey. 
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Exercise (0 On probability 


[First [i Problems on experimental probability | 


In the experiment of spinning game ; roll the 
disc 50 times. In each time » record the number 
at which the pointer stops in the following table : 


| See 3 4 5 
The tally sign 
me | 


Calculate : (1) The probability that : The pointer stops at the number 2 
(2) The probability that : The pointer stops at the number 5 


£A (a) Draw six parallel lines with a distance of 2 cm. 2 
between each of them on a A, sheet of paper : 
(b) Bring a piece of wood of length 2 cm. 
(c) Slightly toss the piece of wood in the air so that 
it falls from a suitable height on to the A, sheet. V 
(d) Repeat the trial 50 times. q 


(e) Record the number of times that the piece of wood falls across the line and also 


(f) Deduce the probability of the piece of wood falling between the lines. 


£ (a) Drop a drawing pin 100 times from a suitable height. 
(b) Record the number of times it lands with its point up 
and its point down > 


Up Down Total 


Tally 
Frequency 100 


(c) Deduce the probability of the drawing pin landing point “UP” and point “Down” 


34 EY 
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Lesson Two 
In the spinner game : 


The disc is divided into two unequal parts X and Y The Pointer is rolled 800 times. 
It stands 197 times at the X-zone 
In which of the following figures the pointer points to X-zone ? 


CACACAS 


Problems on theoretical probability 


El As throwing a fair die and observing the upper face » complete the following : 
(1) The probability of appearance a number greater than 2 = ----.----- 
(2) The probability of appearance a number less than 3 v 
(3) The probability of appearance an even number — 
(4) The probability of appearance the number 4 — 
(8) The probability of appearance the number 7 = «-+.-+--- 
(6) The probability of appearance a number less than or equal 6 = «+--+ 
(7) The probability of appearance a prime number = ----.----- 
(8) The probability of appearance a prime even number — 
(9) The probability of appearance a number divisible by 
GÒ The probability of appearance the number 5 or the number 6 = 


E Complete the following : 

(1) The probability of occuring the impossible event = ----.----- and the probability of 
occuring the certain event = 

(8) If a coin is flipped once » then the probability of appearance of a head = ----+++-- 

(3) 10 cards numbered from 1 to 10. Ifa card is drawn randomly » then the probability 
that the card is numbered by an odd number = ---------- 

(4) A box has 5 white balls » 7 red balls » 3 blue balls. If a ball is drawn randomly from 
the box » then the probability that the ball is blue = -+--+ 

(©) In the experiment of throwing a fair die once and observing the upper face » the 
probability that the apparent number is less than 1 = «-------- 

(6) If one of the digits of the number 867742231 is selected randomly ; then the 
probability that the selected number is even equals -- - 


: i aate anap / anewa, yad ERN 
TEE] 5 le le dl aa Yy red! ol igs ald all a | 


Unit WESCE ns 


(7) A box contains 48 oranges and 4 oranges of them are bad. If an orange is drawn 
randomly » then the probability that the drawn orange is bad = ---------- and the 
probability that the orange is good = ---..----- 

(8) If the probability of occuring an event is $ »then the probability that the event 
doesn't occur = -+--+ 

(9) An activity room has 3 doors numbered from 1 to 3. If a student went out using one of 
them ;then the probability that the student went out using the door number 2 is 

QÐ If the probability that a person get infected (in a city whose number of inhabitants 
200000) with a disease is 0.003 » then the expected number of infected persons with 
the disease in this city is persons. 


Choose the correct answer from those given : 
CD Which of the following is the probability of occurrence of an event ? 
(a) 1.2 (b)-0.4 (c) 315% (d) 75% 
@) As throwing a fair die once» the probability of appearance of a number greater than 4 


[DE o4 (1 
(3)A basket contains cards numbered from 1 to 20 If a card is drawn randomly » 
what is the probability that the number written on it is divisible by 6 ? 


o$ og O3; v$ 

(4) A bag has 5 red balls and 3 white balls. If the balls are similar and a person draws 
a ball randomly ; then the probability that the drawn ball is white 
w4 Ors oz @ 3 

©) CAA letter is selected randomly from the name “ZAMALEK”. The probability of 
selecting the letter A is- 


@+ %4 © F e 


(©) Q Rashad is in grade 7 in a class of 36 students. 16 of them are girls. If a student is 
selected randomly from the class » what is the probability that the student is a boy ? 
4 l 3 at 
@> (5 5 [OR @) 36 
@)Aclass has 25 boys and 20 girls. A pupil of them is selected randomly » then the 
probability that the pupil is a girl = -.-..-.-.- 
@ 45 [DE © d e$ 
(®)If a die is tossed once » then the probability of getting a number satisfying the 
inequality 2 < X < 3 equals ---------- 
H 1 
[OLI 03 (d) zero 


———— Lesson Two 


(8) The opposite figure shows a spinner with 24 sectors. 

When someone spins the arrow it is likely equal to stop on 

any sector. i of sectors are blue > i are red s i are orange 

and 4 are purple. If a person spins the arrow » at which 

colour of sector is the spinner least likely to stop ? 

(a) Blue. (b) Purple. (c) Orange. (d) Red. 
GO If the probability of success of a student is 70% » then the probability of his 


(5) 0.07 (c) 0.3 (d) 0.03 


(QA card is drawn from a bag of 25 cards numbered from 1 to 25 
Calculate the probability that the drawn card carries : 
(1) A number divisible by 5 (8) A number = 20 
(3)A perfect square number. 


CA One card is selected randomly from 8 cards numbered from 1 to 8 Write down the 
sample space. Then find the probability of the following events : 
(1) Getting an even number. 
(2) Getting an odd number. 
(3) Getting a number greater than or equal to 6 
@ Getting a number divisible by 3 


letter is sel ran ly word “ cul prol ity oi 
Al is selected randomly from the SAMEH" Calculate the probability of 
selecting the letter : 


@s @E @R 


E] ^ bag contains 5 red balls » 3 yellow balls and 2 black balls. If all 
balls are alike and a ball is drawn from the bag randomly ; find : 


(1) The probability that the drawn ball is yellow. 
(2) The probability that the drawn ball is yellow or red. 
(3) The probability that the drawn ball is not yellow. 


(El CDA card is chosen randomly from ten cards numbered from 1 to 10. What is the 
( probability that the selected card shows : 


(1)An odd number. @A prime number. 
(8) An even number. (a) An odd number greater than 3 


Unit 


Ba If a fair die is tossed once » what is the probability of each of the following events : 
(1) Appearance of an even number less than or equal 4 s 
(2) Appearance of a number between zero and 10 E 
(3) Appearance of a number divisible by 7 "d ien 
(4) Appearance of a number that is not divisible by 2 


[9 O2 A fair die is rolled once and the number of dots on the upper face is observed. 
Write down the sample space : then find the probability of the following events : 


(1) Getting a number greater than 6 
(2) Getting a number satisfying the inequality : 1 < X 6 
(3) Getting a number satisfying the inequality : 2 < X < 4 


3] 8 cards » numbered by the opposite numbers » are put in a bag. Bassim drew a card 
from these cards randomly. Find : 


(1) The probability that the card carries a number [s] 


whose tens digit is even. 


(8) The probability that the card carries a number [| [s] 
whose units digit is odd. 


(3) The probability that the card carries a number multiple of 4 


ÉL] A cube is designed such that two opposite faces carry one of the digits 1 »2 and 3 


The cube is rolled and the apparent face is observed : 
(1) Write down the sample space. Cp 


(2) What is the probability such that the number on the upper face is 2 ? 
(3) What is the probability such that the number on the upper face is odd ? 


KB A bag contains 30 similar marbles. Hani drew a marble randomly and he found it red. 
If the probability of drawing a red ball — 2 » find the number of red marbles in the bag. 


A box contains 80 similar balls. Some of them are red and the rest is blue. 
If the probability of drawing a red ball is i » find the number of blue balls. 


(© GQ The set {2 »3 » 5] is used in writing a 2-digit number. Find the probability of the 
following events : 
(1) The tens digit is odd. (2) The units digit is odd. 
(3) The sum of the two digits is 7 (4) The product of the two digits is 15 
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- Lesson Two 


Wael has a bag containing 22 marbles » 12 of them are black and the rest is red. If two 
marbles of them are drawn without returning them to the bag and they were red. Then 
he drew a third marble without looking at it. What is the probability that the last marble 
is black ? 


(Ø A class has 50 students. The number of girls is less than the number of boys by 10 
If one student is chosen randomly ; find the probability that the student is a boy ? 


(Æ Choose the correct answer from those given : 

CT) A bowl contains 32 coloured beads. All beads are of the same size. Some of them 
are blue » some are green » some are red and the rest is yellow the probability of 
drawing a blue bead is $ » how many blue beads are in the bowl ? 

(294 (58 (c) 12 (d) 16 

(2) A bag contains 3 white balls » 2 black and one red. If a ball is drawn randomly from 
the bag » then the probability that the drawn ball is not black equals 
CE. (OE: [OE CE: 

(3) A bag has a number of similar balls. Half of them is red » the third is black and the 
rest is white . A ball is drawn randomly ; then the probability that the drawn ball is 
white = «+--+ 
[x oi o1 (à) zero 

(4) A box contains coloured balls (red » green » blue and yellow). If the box contains 
20 yellow balls and the probability of drawing a yellow ball from the box randomly 
is 1. What is the number of all balls in the box ? 

(95 (525 (c) 60 (d) 80 

(5) The number of pupils in a class (7 grade) is 36 pupils. The probability of choosing 
a pupil whose age is less than or equal to 13 is 4. What is the number of pupils 
whose ages are more than 13 years old ? 

(a) 23 (b) 24 (c) 30 (d) 32 

(6) In a mixed school » if the ratio between the number of boys to the number of girls is 
7 : 9. A student is selected randomly from the pupils of this school. The probability 
that the selected student is a boy equals 
(a) zero (5 pA (27 

@ CA A small box contains 25 tickets numbered from 1 to 25 A large box contains 50 
tickets numbered from 1 to 50 without looking at them » a ticket is picked from one 
of the two boxes. Which box would give the larger chance of picking a ticket with 
the number 17 ? 

(a) The larger box. (b) The smaller box. 
(c) Both would give the same chance. (d) The given information is not enough. 
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] The opposite figure represents the spinning game. Find : 
(4) The probability that the pointer stops at. 
(a) Red colour. 
(b) Green colour. 
(c) Yellow colour. 
(2) The probability that the pointer does not stop at the red colour. 


The opposite spinning game is divided into 8 
sectors of the same area. i of the sectors is coloured in red > 


and i of the sectors is coloured in green s i of the sectors 


is coloured in blue and the rest in yellow. 


If the pointer of the spinner is spinned » what is the 
probability that the pointer stops at the yellow or the red colour ? 


E A class contains 40 students 30 of them succeeded in maths. 24 succeeded in science 
and 20 succeeded in both. 
A student is chosen randomly. Find the probability that this student 
(1) Succeeded in maths. 
@) Succeeded in science. 
(3) Failed in science. 
(4) Failed in both maths and science. 


Œ Two players play in a football team. During training 
»one of them shot 21 penalty kicks and he scored 18 
goals and the other shot 32 penalty kicks and he scored 
25 goals. which of them should you choose to shoot a 
penalty kick ? Why ? 


Maryam and Souad played together with two dice. If the product of the two apparent 
numbers on the upper face is even » then Souad wins the game. If the product of those 
numbers is odd » then Maryam wins : 

(1) On your opinion ; is this system of the game fair ? Why ? 
(8) If it is not fair » determine which one of the two girls has 
the greater chance to win ? Why ? 


In the opposite figure : 
If a person shot towards the drawn board » 
find the probability of shooting the shaded part. 


(EB In the game of the target and the arrow » the target was 
in the shape of a rectangle divided into parts as shown 
in the opposite figure : 

(1) Find the probability of shooting the part E 
(2) Find the probability of shooting the part formed from A ; B and C together. 


A bag contains a number of similar balls » 5 of them are white and the rest are red. 
If the probability of drawing a red ball is 2 
Find the total number of balls. 


E] A card is drawn from a group of cards numbered from 1 to n. If the probability that the 
drawn card carries a number greater than 8 is $ » then find the value of n 


When you throw a regular die two successive times and notice the upper face. Find the 
probability of appearance of the number 3 in the two times. 
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Il Worksheets on Algebra & Statistics 


p Worksheet Q^ lesson 1 unit 1 


Answer the following questions : 
[1] Choose the correct answer from those given : 


e ay — 
T 4 1 4 
@) 27 (b) 8I © 3T (d) W 


(2) The multiplicative inverse of the number (-3 mi 


@-1 e-4 [2E (1 
(3) The additive inverse of the number (— 2p mee 
Cons ()-8 ©-4 (6 
3 
@(-1 4) jaama 
@©lfa=b, then >= A 
(a) > wt ©1 (d) zero 
@©lfx=- E > y=2> then XY = 
e$ ©-5 os o- 
E Complete the following : 
OS E mm 
Gox(1y- 


@lfa=-3 b=-2 sthen(%)?= 


Find the value of each of the following putting the result in the simplest form : 
OLP OLP «ce 


find in the simplest form the numerical value of each of the following : 
@y?+z? ox} 


ER - à 
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[1] Shade the circle that represents your choice for the correct answer : 
[OT Q) 
e 
G 
@ 
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9 Worksheet Qu lesson 2 unit 1 


Answer the following questions : 
E Choose the correct answer from those given : 
(55^ x 5? 2. 
(a) 5$ (55 (05 ws” 
© (2)* — 
(a) a$ hou - 


ys? _ 


© oo 


(a) y^ (y? (y? @y? 
(4) The additive inverse of the number Cc e S — 

Oe )-% ©- @2 
(S) The quarter of the number 20... in 

(a? (b) 4!9 ()4!9 (à) 210 
(625 425 «25 25- 

(a) 85 * (21 o7 (22 


Calculate each of the following putting the result in the simplest form : 
29 .(2 54.3 Rice 
@(3) +(2) x5 Gars ui ORRI 
2. 
ec @(- 2» 


@ira=-4.v=2,c=3, 


find the numerical value of the expression : a? b? + b? c — 8 abc 


2 3 
€2X" Y" where Xy 40: 
C4xy? 


» then find the numerical value of the result if: X=1,y=4 
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Reduce to the simplest form : 


Worksheets on Algebra & Statistic: 


Shade the circle that represents your choice for the correct answer : 
(O) 
© 
© 
® 
G 
[O] 
ol E a m 
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il Worksheets on Algebra & Statistics 


Answer the following questions : 

E Choose the correct answer from those given : 
@itx-!= E o then X2 esses 

ol 

2x? yy... 

C4xy?? 
x3 

ey 


xy yer 
PE y, 


e 


G 


2 
(a) i: 


eG» 
(a) 35 
Gitx-i,y 
3 
(01 
m? -1 35m72 E 
© ( R=] ) A a y 


(02x--—2— 


G56xs$-7- 
-3/(3 eo _ 
(OF ($) Bor 
(Ell Calculate the value of each of the following : 


52x55 3 xT yl x2y?xx2y xy? 
a 2 3 
© 53 ei) e x? x y* 


-1 
Bicx- 2.y-6:z- 1 . find the value of the expression : Xy 


" . 
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@ Shade the circle that represents your choice for the correct answer : 
© 
© 
© 
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Choose the correct answer from those given : 
C) The additive inverse of the number 37! is 
[E -4 ©3 @-3 
@ ay smn 
(@)2a? (b) 8a (c) 8 a? (d) 32a 
@ Which of the following =4million p 
(a) 25 x 10° (b) 0.25 x 10° (0025x106 (d) 0.25 x 107 
(O) ( zy * 3 — M: 
(1 Or © 2$ o5 
(9237 x 107$ = e 
(a) 0.00237 (c) 23700 (d) 0.0000237 
(53ylz-—— ys 
e y e$ oy ey 
Write each of the following numbers on its standard form (scientific form) : 
C) - 2540000 (8) 0.000046 
(507 x 107 @ 0.0435 x 10° 


£y ia1:52-- 3 »b-25e2$ s find the numerical value of the expression : a? b? + (a 4 c)? 
[b] Calculate the value of each of the following : 


-24 7 -2 
o> OGrxry? oa 
35x37? c»? 


( Write the result of each of the following on the standard form : 
@) (5.8 x 107) + (32 x 105) (& (65.5 x 1072) (5 x 102) 


(8) 60000 x 5000 


| AA OQOGOGQ . . 
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Ell Shade the circle that represents your choice for the correct answer : 
(O) 
© 
© 
© 
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Answer the following questions : 
Choose the correct answer from those given : 
@ If 0.000237 = 2.37 x 10" , then n = -== 
(4 (0-4 
@ (K-23 2 sss 
(a) x-$ bx 
G-1143x72-—— 
(a) 11 ©-5s6 
(0324324322 
(3? (uz 
©) The number 1% mM 
[ORE o2 
© Twice the number 2!8 = .......... 
(a) 2? (by 236 210 


€ Calculate the value of each of the following : 
@8x2?-7x4+1) @2(?+1)-@-1) 
@ AS +595 @16+4-3 x10? +25 


EB [a] Find the result in the standard form : (4.4 x 10°) x (2 x 10°) 


27? gs 


[b] Find the value of : 3 
T 


Ø x=- 4 Ly = . find the numerical value of : x? y? 
3X*6) 
4x-13 


re 
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[b] If X25, find the value of the expression : 2 ( 


[1] Shade the circle that represents your choice for the correct answer : 
(Q) 
© 
© 
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Answer the following questions : 
Choose the correct answer from those given : 


YET? = o 


(a) 49 (b)7 (d)+7 


@Y10? = 8? = -e 
(a)2 (56 (d) +6 
@ 442% 3s eeren 
(a) 18 (b) 10 (d) 24 
(2) The multiplicative inverse of the number 37 is 
oi $9 o4 @3 
© If the thickness of a piece of paper = 0.012 cm. » then which of the following is the 
height of a ream of 600 pieces of paper ? 


(a) (72 x 1075) cm. (b) (72 x 102) cm. 
(c) 72 cm. (d) (7.2 x 107°) cm. 


(04 (52 


G-Y19*16--34 


19. 3 
oli -e= 
p PL lr di xa length unit ; then its area is square unit. 
GIfx- i y- 4 sthen (X— yy} a enon 
(525 x ore =210 


B [a] A circle whose area is 154 cm? Find the length of its radius 
i :(-1, 2 x 3-1 
[b] Reduce to the simplest form : (- 7) x Bx (8) x3 


Wal a= 4} , b=- 2 s find the value of : | (a? + b>)" 
Ib] Calculate the value of : 5 (2? — 1) - 2? - 2)) 


— — — 
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Shade the circle that represents your choice for the correct answer : 
e (2) 
e 
(83) 
G 
© 
© 
@ 


MEME 
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9 Worksheet Qo lesson 7 unit 1 


( Answer the following questions : 
E Choose the correct answer from those given : 
ONI 8 = ........ 
e (8 
(&) The number 0.0000014 = -----+--- 
(a) 14 x 105 (b) 14 x 10° (c) 14 x 1075 (d) 14 x 10 


® x x 


(93x-5 or oO 3s (03g 
(a) The S.S. of the equation : 2 X 2 — 6 in Zis 

(a) (-3] [17] 
© (02)4 = on 

(a) a? [ord 
(691£:3y =6 > then 6 y = 

(a)2 (3 


E Complete the following : 
36 +416 =P 
@ If the middle number of three consecutive natural numbers is X » then the sum of 
these three numbers in the simplest form = ---------- 
GQQw sss 
@2x6-4+2 


[a] Two natural numbers ; the difference between them is 5 and their sum is 15 find the 
two numbers. 


2,2 
[b] Reduce to the simplest form : ex 


Ø [a] Find the S.S. of the following equation in Q: 3 2 x 1) = 15 
i (Ly ,,| 64 (3) 
[b] Find the value of : (-4) f$- (3) 


"Uu. hm 
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Shade the circle that represents your choice for the correct answer : 
(01O) 
© 
© 
[O] 
© 
©® 

Bo 
©- 
© 
[O] 


[pm———————————————————ÁÁ 


AF PDN pa / unto] V/ (OW) eulos polall LS E 
GB es cS a 


[1] Shade the circle that represents your choice for the correct answer : 
@ 
© 
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Worksheets on Algebra & Statistics 


Answer the following questions : 
E Choose the correct answer from those given : 
@If2 X23X then X=. - 
(22 (5-2 (c) zero 
(91f X=28+4+3-2x5 then X= 
(a)-6 (b) 12 (c) 10 
@ Twice the number 218 = ......... 
(9219 


(x? 
(5) As flipping a fair coin once » the probability of appearing a head is 
(a5 559 (c) 50 % 
(8) The probability of the impossible event = ---------- 
(1 (52 (c) zero 
(El Complete the following : 
(2x2 ?-5 
@ If X24 sthen- X (74) 


the same event = -+ 


(3 | [a] The sum of three consecutive natural numbers is 33. Find these numbers. 


2 7 
[b] Reduce to the simplest form — X— 
x3 x x? 
» then find the value of the result when : X ——3 


[a] Half of the area of a square is 18 cm? Find its side length. 
( [b] A card is drawn randomly from 8 cards numbered from 1 to 8 Write the sample 
space » then find the probability of each of the following : 


(1) Appearing an even number. (S Appearing a number divisible by 3 
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© 
© 
© 
@ 
(010) 
© 
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Model Examinations of the school book 
Model @ 


Answer the following questions : 
E Complete : 
(02x6-4222— 
@lf:7-2X=3 then X = v 
@If:3X+12=10 then Xz --------- 
(4) The standard form of the number 0.7 x 0.005 me 
© A class has 36 students » the number of boys are 20 ; if a student is chosen 


randomly » then the probability that the student is a girl — 
(BB Choose the correct answer : 
Ci) The sum of the probabilities for all possible outcomes of a randomly experiment is ---------- 
(a) zero (b)1 ()>1 (d) <1 
@lf:3a=Y4b then 2 = 
(03:4 (24:3 


8 27 
(0757 4$ 

(a) There are 21 boys and 15 girls in a classroom » one pupil is chosen randomly » the 
probability that the chosen pupil is a girl = ---------- á 


Oy od © 4 «i 


EB Simplify to the simplest form : (-2)) x (=2-)’ x [st 
Ø la) Find in Q the S.S. of the following : 
@3xX+1=25 @2X+5<16 
[b] The population of a city has been growing according to the rule : 


y 23 (1.02)" million. Calculate the population that will be in 2 years in the 
standard form. 
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Final Examinations 


(Ell A factory of a tire record the distance that traveled by a certain type of them 
before damage for 800 units of this type as following. 


Less than 50:10 100 More than | More than 
50 ^ : 100 till 150 150 


80 120 280 320 | 


If you bought the type of this tyre » what is the probability of change it : 
(1) Before traveled 50 thousand km. 
(2) After traveled more than 100 thousand km. 


Model @® 
Answer the following questions’? 557 - 
E Complete : 

-2 " L2 
Gy EUM ed EN 
(3) The probability of impossible event 5: 
(2152535558 gree 


(5) If the probability that the student is absent in a school is 0.15 » if the number of students 
of this school is 600 » then the number of the present student that day is 


EB Choose the correct answer : : 
23 x 2 E 


@? 29 (c) 2/5 «2? 
@) Which of the following the greatest ? - re 
(a) 2.3 x 10* (b) 2.3 x 10° (c) 32 x 10* (d) 3.2 x 10° 


(3) The side length of a square whose area 9 x? cm? is 

(93x (b) 3.x? (99x (ay 9x? 
(4) Which of the following may be probability of an event ? 

(a)-0.25 (b) 87 % (c) 105 n (d) 130 % 


(EJ Two integers number the smaller one is 2 X and the greater is 5 X ; if the difference 
between them is 30 Find the two numbers. 


gH  — — 
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Ø ia] Find in Q the S.S. of each of the following : 
(DG X«2)*5213 @2XxX+15<19 
[b] Find the value of the expression in simplest form : 
-242 64 349 
C3) +4 sr - C) 
If a regular die is thrown once and observed the number on uj face » find the 
pper 
probability of each of the following : 


C) Getting prime even number. 
(2) Getting odd number less than 4 


| Model €) M 


Answer the following questions : 

Complete : 
C) The probability of the certain event = +: 
Oii: li. (In the same pattern) 
(3) The S.S. in Q for the equation : 2 X*324is-——— 
@ 0.00037 = 3.7 x 10" » the value of n = 


E Choose the correct answer 
(1) The multiplicative inverse of the number Ag is - y 
wot o "E o$ 
© E « 5 equivalent 
@x< 2 (c) X «10 (d) X» 10 
(03 9437549 * equals ioeee 
(93* $3**! (027* (03x? 


(4) There are 480 pupils in a school » 120 of them failed. A pupil is chosen at random » 
then the probability that the pupil is succeeded ---------- 


(a) 0.25 96 (b) 0.75 (c) 0.8 (d) 0.667 


What is the number which if we add it to its three times » the result is 28 ? 


O `B 
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Final Examinations 


Ø [al Find in Q the solution set of the following : 
@3X+5=11 @2X+3s7 


[b] If the distance between the sun and the earth is 1.44 x 10? km. and the light 
velocity is 3 x 105 m/sec. Calculate the elapsed time that the light takes to reach 
from the sun to the earth. 


(EB [a] Find the result of the expression : (5.4 x "is + (3.7 x 105) in the form a x 10" 
where n is integer number. 


[b] A coin is tossed twice calculate the probability : 
(1) The two faces are similar. (2) Appearance only one tail. 


É moet €) 


Answer the following questions 
E Complete : 
CD When a coin is tlt CORO thea HO EODD oF appeatines ots WEIR 
Owm’ w’ 19" (In the same pattern) 
(3) The S.S. of the inequality 2 < X <4 in N is 


01.2.14 ,——, 


E Choose the correct answer : 
G) The S.S. of the equation : X+ 3 2 3 in N is 
[QI2] (b) {0}. (c) {3} (d) {6} 
(2) The number which in the standard form between the following numbers is 
(a) 11 x 108 (b) 9.7 x 1075 (c) 10.3 x 107? (d) 0.87 x 108 
(3) If a coin is tossed 160 times then the approximate expected number of the 


(c) 90 (d) 159 


@ The number Y 0.09 i: 
(a) natural. (b) positive integer. (c) negative integer. (d) rational. 
ir: $X --2 »then x?- 


0725 ws | 023 o% 


MB 
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Final Examinations 


2 
lal If: x= 3 >y = 7. Find the numerical value of the expression (5 )” 
y 


[b] The sum of two natural number is 15 and the difference between them is 5 
Find the two number. 


@ Find in Q the solution set for each of the following : 
(03X42-8 @4Xx-3<7 


A coin is tossed twice Calculate the probabilities : 
(1) The appearance of at least one head. 
(2) The appearance of at most one head. 


"eT 


Answer the following questions : 
E Complete : 
CD In the experiment of tossing a die once then the probability of appearance even 


EX 2x 
@lf: =F theni =~ 


(3) 1f : a= 0.000625 » thenYa =2.5 x 10 
@ The result of the expression : (x X -( Ed i = 
© Quarter of 47 equals -+++ 


(Él Choose the correct answer : i 
@ The S.S. of the inequality X « 2 in N is 
w © {1} 
Gf: 3841 =14 s then X= heh 
(a) 2 (b) 10 (c) 13 
@If:5X=35 sthen2x+1=- 
(a)7 (58 
@ In the opposite figure : 
The probability that the pointer 
stop at a number greater than 6 equals 
[OE oi 
o£ [OE 
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(El Find the value of the expression : 12 x 22 + 24 + 37 


Ø [a] Find in Q the solution set of each of the following : 
@3-4x=-5 @2x-125 
[b] Simplify : 5 [3 n- 6] 4 [6-2 n] » then find its value when n = 1 


[a] The sum of the age of 3 sisters now is 25 years. If the eldest was born before the 
middle by 3 years » and the middle was born before the youngest by 2 years. 


Find the age of each of them now. 
[b] A box contains 4 white » 5 red and 6 blue balls. A ball is drawn randomly from the 
box. Calculate the profer im ‘thefolloping events. 
(1) The ball is red. " 
@) The ball is white or red. 


| «— 
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Answer the following questions : 
Choose the correct answer from those between brackets : 
4) Half the number 27° = -. 
(2^ (d) 40 


oz w- 
(8)1£:5 X220 s then X £32 5 
(a) 16 (c) 17 (à)7 


@ x ( 
c 5 25 
w% (+e (d) $6 
(s) In an experiment of tossing a metal coin once ; the probability of appearance of 


a head is 
@s (c)0 o4 


Complete : 
@ #116 +9 =. 
(21f:a—3 «0 >then 
(3)1£: 0.00052 = 5.2 x 10" , then n = 
(4) The additive inverse of (2) is 
(s) The probability of the impossible event is 


[a] Solve each of the following inequalities and represent the solution set on the 
number line where X €Z : 


(08X-3Xx-1a29 @)x+4>1 
[b] Find each of the following : 


OC «C ^ ed]. 


(8 Ee) Y eus / galas V/ (ol lesly polall ilS em 
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[a] Two natural numbers ; one of them is twice the other and their sum is 45 
Find the two numbers. 


tb] if: x=(-4) >y = ($) »z - (3) > then find the numerical value of x? y^ z 


[a] Æ Arrange in an ascending order : 2.7 x 1074 7.3 x 1075 , 1074 50.25 x 107? 


[b] One card is selected randomly from 8 cards number from 1 to 8 Write down 
the sample space » then find the probability of each of following event : 
Q) Getting an even number. 


(2) Getting a number greater than or equal to 6 


[2 | Cairo Governorate El-Zeitoun Education Zone 


El-Salam Experimental Language School 


Answer the following questions : 
E Choose the correct answer : 
C) The third of 3% = .......... 
[OE (b) 3” (935 (à 37 
(2) If a die is tossed once then the probability of getting a number satisfies the 
inequality 2 « X « 3 equals 
(c) i (d) zero 


(c) 3 (d) otherwise 


(o1 (do 
©) The solution set of the equation: - 2 X + 1 2—3 in N is 
(a) {1} œ) {2} ©) {3} ( {4} 


Complete the following to get a right statement : 
Q) If the age of a man now is X years » then his age 3 years'ago is - 


ONOI- 91K 24D = eee 


@) The probability of the impossible event is 


E —————— 


EE sy else ile 4g Tau Y eil ty ald aged ual al 28 P 
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@ If : 0.000024 = 2.4 x 10" 5 then n= 
QS UE 
Gir i-$ 


( Bia If: x=-3 »y=} andz=-4 » find the numerical value of : X?— yz? 


[b] Solve the inequality in Q : 3 (X+2)<-X+4 


(CJ [al Solve the equation : 5 x + 8 = 13-2 x »wherexE Q 
[b] A card is chosen at random from ten cards numbered from 1 to 10 » what is 


the probability that the selected card shows : 
(2) A prime number. 


C1) An odd number. 
(3) An odd number greater than 3 
2x 
ED a) Calculate : 17 z 
[b] The length of a rectangle exceeds its width by 4 metres and its perimeter is 68 
metres. Find the dimenions of the rectangle. 


[3 | Giza Governorate Omrania Directorate 


El-Sadat Exp. Lang.Sch. 


Answer the following questions : 
E Choose the correct answer from the given ones : 
(15 0.00000027 = +--+ (In the standard form) 
(a) 2.7 x 1075 (b) 2.7 x 10° (c) 277 x 1077 (d) 2.7 x 10" 


= 5a205bz0 
(o0 


(a) 10 X (b) X 10 ()10- x (d) x- 10 


(a) As throwing a fair die once » the probability of appearance of prime number on the 


upper face is 
oi oi 


o2 @+ 


@®If:5X=20 then X452 
(b) 15 (c)9 (d) 20 


(a) 10 


FEE] si le le ly aa) d à ges ual at a A 
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Complete each of the following : 
(1) The multiplicative inverse of ,] 6 i ds ee 
Gk-Q?xc2*52(0 Y 
(3) The probability of the impossible event = -----.---- 
@2x6-4+2= 
(5) If : X « y and z is negative then Xz 


[a] Simplify each of the following : 
-2Y.][9.(2Y 
ex) f3 «($) 
[b] Three consecutive natural numbers their sum is 33 Find these numbers. 


Ø rina the solution set of each of the following where X € Q : 
@2xX+1=13 @3xX-1s52xX+4 


Beate: x==2 sy =F andz=4 Find the value of : X^ y! z 


[b] A box contains 5 white » 4 black and 7 red balls. A ball is drawn randomly 
from the box find the probabilities of the following events : 


C) The ball is black. (8) The ball is not white. 


Answer the following questions € 
Choose the correct answer from the given ones : 
e (Gy «Ge l 
e(xy" e(X" e$" eG 
(2.37 x 107 ^- 
(a) 0.00237 (b) 0.000237 (c) 23700 (d) 0.0000237 


Os$ 2 


NW ———— ——— 
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@ * If:-2X<6 » then --....-.-- 
(a) X«3 (b) X<4 ©) x>3 (dx»-3 
©) Aclass contains 20 boys and 15 girls. If a pupil is chosen randomly then the 
probability that the pupil is a boy = =-= 
= xL 3 
(à) 35 (b 15 (3 (4) 


Complete each of the following : 

(D04-2x32— 

(2) The additive inverse of the number ( ES y is 

(8) sk If your age now is X years then your age 5 years ago was 
QDX* 2X=9 , then 4 X- 1 so 


onl 164+9=- 


EB [al Find the S.S. of each of the following : 
@8X+4=12 where XE Z: (8)2X 4357 where XEN 
[b] æ If; a= 4 »b=—2 Find the value of : (a° +b*y"! 


Ø [al Simplify to it's simplest form : 
-3 x C3 -5% aad 
eo eS ea ey (4) 
[b] In the opposite figure : A 
m(Z B) 2 90? ; AB =6 cm. 
and AC = 10 cm. 


Find the length of BC 
B 


[a] Three consecutive odd natural numbers are with sum 117 Find this numbers. 
[b] A card is drawn randomly from 8 cards numbered from 1 to 8 write down the 
sample space then find the probability of each of the following events : 
Q) A = event of getting an even number. M 
(2) B = event of getting a prime number. 
@ C = event of getting a number divisible by 3 


nt ——. 
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[5 Alexandria Governorate El-Montaza Education Zone 


Victory College 


( Answer the following questions : 
(E Choose the correct answer : 
CD * The S.S. of: - X «O in Zis 
(a) Z (b) Z, (OF 
(21£:a-2—-3 »then a7? e. 
@-$ Ory (09 
(3)1£:3 X=5 » then the value of 12 X= st 
(a)4 (b) 36 (c) 20 
(4) A regular die is rolled » the probability of getting a number less than 3 is 
OE ©) 4 e$ o4 
© Third of 322... 
(a)37! (37! (c) 3! (1 


Complete the following : 


e[8 +(2) = 

© If : 0.000028 = 2.8 x 10" , then n = -+--+ 

@ If: X € N > then the solution set of the equation : X +7 = 1 is 
@ x= +4 and y= 3 » then the numerical value of : X? + y = =- 
OP «4x34 -1)9 


25x2:* 


a] æ Find the result of : 
pan 2-2 x28 


[b] Find the solution set of the following (X EQ) : 
@2x-5=1 @4x+9s1 


[a] The age of a man is three times the age of his son » if the sum of their ages is 
60 years. Find the age of each of the man and his son. 


[p)if:x- 4 »y = $ and z= 3 Find the numerical value of : 8 X? y z? 


[a] Calculate : (ay 4 E -(3y 


E 
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[b] A ball was drawn randomly from a sack containing 8 balls numbered from 1 to 8 
Find the probabilities of drawing a balls numbered with : 


(1) A number that is divisible by 3 (2) A prime number. 


[6 | ber Nerei: West Shubra El-Kema Educational Zone 


Answer the following questions : 
Choose the correct answer : 
@)2°+23= 
(a) 3° (©) 3? (@8 
(53 x3 = h 
(29 ()1 (d) zero 
oig- of 
16 
ei w4 (Or: 1 
@A i contain 15 =e and 10 boys if a pupil is go out » then the Wo that 
the pupil is a girl is +--+ 
i l 10 ES 
(a) 15 2g 25 (©) 55 (5 $ 
© If: X=y «then 377 ~ 
(a)1 (3 ()3* (à)3 Xy 
J Complete : 
Cı) If the probability of success of a students is 90% » then the probability of his failure 


Qt: -X«5 en X Messen th 
(2) 3k If: X+9= 11 » then the value of 7 X = -+-+ 
©) The standard form of the number 7 millions is 


7 
z > then find its numerical value 


[b] Calculate the value of : 20 + 5 + 8 -(4-1) 


TEE] ci he s 4a aa Y pale) Sli gas old all a P 


Jia] Find the solution set of the inequality :3 X 2» X4 » where XE Q 
[b] Find the solution set of the equation : 3 X — 1 2 5inQ 


[b] A bag contains 5 red balls » 3 white balls and 2 blue balls. If all balls are a like and 
a ball is drawn from the bag randomly ; find : 


(1) The probability that the drawn ball is red. 
(2) The probability that the drawn ball is white. 
(8) The probability that the drawn ball is not blue. 


Answer the following questions : 
E Choose the correcte answer :. 
e 57 ze 
(2-1 (55 
(292x5-6-22z2. 
(a) 2 (b) 8 
PE EE 2). 
(3) The multiplicative inverse of (3) ds ee 
@ 3 9-2 
(4) The probability of the impossible event = ---- 
(Q1 (0 
(5 If : X 43» 5 » then X may be equal ---------- 
(25, 


Complete : 


@ #167 +8? = 


© If : 2700 = 27 x 10" , then n 


@ If: X+9=11 » then the value of 7 X =---------- 


=2 (2%. 
ew) «do 
©) When a coin is tossing once then the probability of getting a head = -----..--- 


"s | 
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2 
[a] Find the result in the simplest form : 4 x [à x C1) 


[b] 3 The length of a rectangle exceeds its width by 4 metres and its perimeter is 68 
metres. Find the dimensions of the rectangle. 


LES 
[a] Simplify : El s then find the numerical value of the result at X 2 — 2 
x 


[b] Find in Q the S.S. of the equation : 3 X +7 = 13 


(El [al Find in Z the S.S. of the inequality : X — 1 «3 » then represent the solution on 
number line. 


[b] When a die is tossing once then find the probability of the event A appearing an odd 
number on the upper face. 


EJ] £1 Shara Governor NR 


Answer the following questions : 
(E Choose the correct answer : 
(36x64 = 6 ores 
(a) 10 (4 (8 
©) The solution set of: -2 X + 1 2 -3inZ is +... 
(@) {2} © {-2} © {-4} 
(3) The probability of the possible event could be -.-------- 
(a2) -0.9 (512 (c) 16 % 
(4) The multiplicative inverse of Eji ds eee 
@ (3) eC 3) ©(3) 
(5) Ali's age 2 years ago was X » then his age now is ---------- 
(a) X+2 (b) x-2 (02-X 


Complete : 
#2 x 6-442 50 
(2) The probability of the sure event is ---------- 
(3) The solution set of: 1 > X 2-2 in Nis ---------- 


(Ne EP) Y eus Z galal V7 (Ol) lol, polall LS kal 


TEE] ci thiya ety aa icol ga) al ala D 


(4) 0.000237 .- x (10) 7 (in the standard form) 
GQaly!- - (In the simplest form). 


Find the probability that the drawn ball is : 
@) Black. (2) Not red. 
.a a? i fay 
[b] If: 2EQ » 47 =0.16 » Find the value of : ( È ) 


3 xy 
EB [al Simplify : ES z = > then find its numerical value at y=—1 
y y 
[b] Find S.S. of :3 X -233-2 XinQ 


[a] Two consecutive even numbers ; their sum is 150 Find them 


[b] Ææ The population of city has been growing according to the rule : 
y 23 (1.02)" million. Calculate the population that will be in 2 years in the 
standard form. 3 í 


[9 | El-Beheira Governorate Damanhour Educational 


Answer the following questions : 
E Complete : 
e( ES y + GY 2. (In the simplest form). 
© If: A = 0.000625 ; then A225 x10- 
@lIf:z>yandy>X »thenz> 
(a) sk The multiplicative inverse of, 
(8) A bag contains 36 marbles » Noh@ draw one randomly it was found red colour. 


If the probability of getting red marble is 4 » then there are red marbles 
in that bag. 


Choose the correct answer : 
2ab? 


TEE] si dle le ly aa Yy ad à ges al a a A 
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@ 12 (2?) + 24 + 32 2 ee 
(294 (55 (c) 11 (d) 13 
(8) sk The third of the number 3/8 = .......... 
(a) 3$ (53? (c) 37 (à) 3'8 
(4) The solution set of the equation : 3 X — 13 226 in Q is ---------- 
(a) {36} © {13} ©) {3} (@) {31} 
© Ebrahim is in a grade 7 class of 36 students and 16 of them are girls. If a student is 
selected at random from the class » what is the probability that the student is a boy ? 
e$ o4 o$ d 


Two natural numbers ; one of them is twice the other and their sum is 108 
Find the two numbers. 


lalif:x-—- »ys 3 andz= 2 > then find : X? + y? z? 


[b] Solve the following inequality in Q : 1 — (4 X- 1) > 2 (X- 3) 
[a] Without using calculator find in form a x 10" sn GZ: 
(3.8 x 108) (1.9 x 10%) 
[b] A sample consists of 100 persons who watch T.V. » if some of was selected at random. 


- @ Not watch news 
(a) all of them 


Answer the following questions : 
E Complete : 
sas z23t. 
(1) The additive inverse of ( E ) is 
QYI6 + 87 26--——— 
(3) sk The probability of the impossible event = ---------- 
(4) 0.00000027 = (In the standard form) 
(5) A cubic die with numbers | to 6 is rolled once. The probability of rolling an even 


Le 
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Choose the correct answer : 

@ If: X» Y ;then- X ————— Y 

(a)= (b= ©> (d) < 
© #Y CSP = e : 

(29-5 (25 (c) 10 (1-51 
oy 2 

d; oi oi Qu 
@ If the area of a square is 100 cm? ; then its side length = 

(a) 10 (b) 12 (c) 13 (d) 25 
© The solution set of the equation: 2 X+ 1 2—3 in Nis ~- 

@ {1} ©) {2} © {4} OA 


2 o 

aia Evaluate : (2) «i x(=4) 
[b] Solve the inequality : 5 X -733 » X€ Q 

6 4 

Ø lal Find the result or: 27 C2)" 


ED? 
[b] The sum of three consecutive numbers is 42 Find them. 


2,2 
Bia) 1: x= andy=-2 Find the numerical value of the expression : (35. ) 
[b] A box contains 3 white » 5 black and 7 red balls. A ball is drawn randomly from the 
box. Calculate the probabilities of the following events : 
(D The ball is red. ` (2) The ball is not white. 


[411] El-Monoufia Governorate Al-Shohada Directorate 
Danasor Experimental Language School 
Answer the following questions : 


Choose the correct answer : 
(1) 0.00000052 = +--+ 
(Saco * OSA" (52 x 10° (a) 52 x 10? 


©3 «i 


p —  —— 


TEE] si pl ls da aa Y pale) Sd gas ol Jal a P 


ex) = 


[E v- os2 
(01£:—- X «3 >then X —-—3 
(a< (b)= ©> 
© 3k The side length of a square whose area 9 X? cm? is 
(a) 3x (b) 3 x? (09x 


(Ell Complete with the correct answer : 
@ * If: 3 X2 6, then5 X= ———— 
@ 2* x2! *x do 
@ The probability of the impossible event = ------ 
(53x92. 
@©2x6-4+2=- 


@ [a] Find in the simplest form: .— : 
eGwyW«qy ^ eco 
[b] Find the solution set of the inequality » where XE Z:4X+521 


E] [a] Solve the equation : 3 X -3 2 9 » where xc Q 


[b] æ The sum of the age of 3 sisters now is 25 years. If the eldest was born before the 
middle by 3 years » and the middle was born before the youngest by 2 years. 
Find the age of each of them now. 


eas 
ia] Find the result of : 3X3 
Bei 3?x3 


[b] One card is selected randomly from 8 cards numbered from 1 to 8 » write down the 
sample space » then find the probability of each of the following events : 
(a) Getting an odd number. 


(2) Getting a number divisible by 3 


TEE si le ole dla ad Yy peal en ga) pal Dalla D 
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Al-Salam Language School 
Answer the following questions : 
E Complete each of the following : 
(1) The probability of the impossible event is -~-= 
Gc s. 
(3) If the age of Ahmed now is X years » then his age after three years is 
2° x 3* 
iT a 
@®If:3X=6 »then6X= 


Choose the correct answer : 
CO sk Half the number 270 = wi... 
(a) 2! (b) 2?! D AOI (d) 40 
@lf:-2X<4 s then -----. 
(a) X<-2 (b) X<-6 (0x«2 (d) xX>-2 
@237x 10-4= i i 
(a) 0.00237 (b) 0.000237 (c) 23700 (d) 0.0000237 
(a) As tossing a fair die once » the probability of appearance of an even number is 
wz [or oti e 
© 3!x3752..... $F ; 
(a)-9 o9 - (03 (d)-3 


[a] The length of a rectangle exceeds its width by 4 meters and its perimeter is 68 meters 
Find the dimensions of the rectangle. i 
[b] Solve the equation : 3 X 3 =9 , where X € Q 


[a] Solve the inequality : 4 X + 5 z — 3 and represent the solution set on the number 
line where X € N 


[b] Simplify : 2° + [4+ (27+ 2)] 


Find the probability of that card is numbered : 
@) An even number. (2) A number divisible by 5 


[b] Simplify :4/3x 7-15 «3 


W —— ———— 


EEE eile ole dla Cad Yy eal en ga) pal Dalla D 


( [a] A card is drawn randomly from 10 cards numbered from 4 to 10 
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El-Manar language School 


Answer the following questions : 
Choose the correct answer : 
(a)-5 (b) 25 (c) 10 (5 
(2) If the probability of success of a student is E »then the probability of failure is 
(307 0 d5 ©1 o 
@)12+3+3x2 - " 
(a) 10 (b)4 (c) 24 (d)1 
@ k 7.5 x 107? 2 ren 
(a) 0.075 (b) 0.0075 (c) 7500 (d) 0.00075 
(S The S.S. of X+1=9in Nis 
(9 {9} ( {10} © {8} O 


(Ell Complete each of the following : 


(1) The probability of the impossible event = --.--.--- 
(2) The multiplicative inverse of ( E y 
@Y16+9=44+ 
@lIf:3X=6 »then5 X= 
© sk The S.S. of the inequality : - 2 X» 4 in Nis 
[a] Find the resut ot : (2): x f2 (=) 
[b] Answer the following : 
HaT » b=2 »c= 3 » then find the numerical value of : a? b? + b? c 


Ø Find in Q the SS of: 
@4x-127 @2(X+5)=16 


[a] 3k Two complementary angles. » whose measures are 2 X and (2 X — 18°) 
Find the measure of each of them. - 


[b] A box contains 2 red balls » 6 white balls and 4 green balls. A ball is drawn 
randomly. Find the probability that the drawn ball is : 


@) Red © Green ©) Black 


E. 
TEE] 5) pla ule dla aa Yy eal cà ga ual Jas La | 


Final Examinations 


14 Assiut Governorate 
Al-Tahreer Language School 
Answer the following questions : 
iB) Complete : 
Q) The multiplicative inverse off 22 is 
(2) The probability of the impossible event on 
(3) sk If: X € Z > then the solution set of the inequality : 20 < 5 X < 25 is 
(4) If the age of Mona now is X years » then her age 5 years ago is 
©3 * 7-15 +3 See 


Choose the correct answer from the given ones : 
CD If : (0.0005)? = 25 x 10" , then n 
(58 (0-8 


oS N e? 


(3) Half the number 2 = 
(a) 29 (5) 22! (92? on 

@ A letter is selected at random from the word "Nora" the probability of selecting the 
letter N is s 


oi o2 ©F 
© If X is an odd natural number then the next odd number directly is 
(a) X1 x42 ()2 X41 


[a] Find : eft x yx[ei 64 x(5 2y © — 


[b] Three consecutive even numbers are of sum 78 Find these numbers. 


Ø [al Solve the equation :3 x 5726 , where XE Z 
[b] A box contains 5 white » 4 black and 7 red balls » a ball is drawn randomly from 
the box. Calculate the probabilities of the following events : 
(1) The drawn ball is white. © The drawn ball is red. 


Bal Solve the inequality : 4X-7z=1>wherex€ Q 
[b] If: a= 4 1b=2andc= 3; then find the numerical value of : a TET 


P MMMM 


Tess] 5 loe ole ata Taas Yy cred 4 Sold tpa ua foal! (tka D 
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Answer the following questions : 
Choose the correct answer : 
CD sk The S.S. of the inequality : — 2 X < zero in Q is 


(299 Q, ©Q 
2) 0.00000032 = -----+-+-- 


(a) 3.2 x 1075 (by3.2-x 10° (c) 3.2 x 1077 (d) 3.2 x 107 
(3) If the age of Mohamed now is X years then his age after five years is 
fo) X+5 (c)X-5 (d) x5 


(c) 2!9 (à) 2!* 


e 
o3 (d) 


(El Complete each of the following: —. 
2Y Z\ 
(0243x6432- @(3) +(3) S E. 
(3) The probability of the impossible event = ---------- 
(2) sk 11:2 X+ 3 = 27 sthen the value of $ X= 
(s) The multiplicative inverse of 2 is 


[3 |] [a] Find the solution set of each of the following in Z : 
(02X*14212 @3X+1s7 


B 6 2 3 
b] Simplify : 37X3-x3- 
[b] Simplify 5 x5 


Dar:a=-4 > b= 3 andc= 4 Find the value of : (ab)? — c? 


[b] A card is drawn randomly from 10 cards numbered from 1 to 10 
Find the probability of that card numbered by : 


C An even number. (2) A number divisible by 5 


alFi Exaturótz( 2] 1 2y 
Bl [al Find the value of : (3). x fot x(-2 


[b] The sum of three consecutive numbers is 33 Find the three numbers. 


EEE si eign ole yl is Taua Yy diclo ens ga) old Jal a P 
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Answer the following questions : 

E Complete : 
(OYDA a See (D1£:7-2X2z3 then X 2 
@lIf:3X+1210 then X> 
(4) The standard form of the number 0.7 x 0.005 = ----- 


© A class has 36 students » the number of boys are 20 ; if a student is chosen 
randomly » then the probability that the student is a girl = FÉ 


(Él Choose the correct answer : 
@ The sum of the probabilities for all possible outcomes of a randomly experiment is - 
(a) zero (b)1 ()>1 (d)«1 
@l£:3a=4b »then a — 
(22:3 (53:2 (3:4 (2)4:3 
G (BY? equals + 
@=21 (Or os og 
@ There are 21 boys and 15 girls in a classroom » one pupil is chosen randomly » the 


probability that the chosen pupil is a girl = 
3 7 
@ (317 [9] 4 (à) i 
[OL [S C62 =~ 
(a) | - 10| (b) +10 (014 — 


[a] Simplify to the simplest form : (-3 y x(— 5 2 yx 
[b] Find the numerical value of the expression : 
3 ab + 8 a+ (4b) whena=4 »b=-2 


[a] Find in Q the S.S. of the following : 
( (03X41-25 @2xX+5<16 
[b] The population of a city has been growing according to the rule 5 
y 23 (1.02)" million. Calculate the population that will be in. 2 years in the 
standard form. 


ENS X 
Toss] sy else ole gl a ena Y edi! unl ägas uas aa 8 P 


A factory of a tire record the distance that traveled by a certain type of them 
before damage for 800 units of this type as following. 


Less than 


à More than | More than 
50 to 100 150 | 


100 till 150 
120 280 


If you bought the type of this tyre » what is the probability of change it : 
(1) Before traveled 50 thousand km. 
© After traveled more than 100 thousand km. 


Model 


Answer the following questions : 
E Complete : 
-2,0 
@( >) d 
(3) The probability of impossible event 
(21525355585 (In the same pattern) 


(S) If the probability that the student is absent in a school is 0.15 » if the number of students 
of this school is 600 ; then the number of the present student that day is 


Choose the correct answer : 
(02 x25- E 
(a) 2? (525 () 2) 
(2) Which of the following the greatest ? --------- 
(a) 2.3 x 104 (b) 2.3 x 10° (©) 32 x 104 (à 3.2 x 105 


@ The side length of a square whose area 9 X? cm? is 

(a) 3X (b) 3 x? (09x (09x? 
(2) Which of the following may be probability of an event ? 

(a) - 0.25 (b) 87 % (c) 1.05 * (d) 130% 
@lIf:-X>4 > then: 

(a) X>-4 (b) X>4 ()xX«-4 (d)x<4 


J [a] Two integers number the smaller one is 2 X and the greater is.5 X » if the difference 
between them is 30 Find the two numbers. 


Ba 
[b] Find the value of 5 


7 
E) 5" in the simplest form. 
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[a] Find in Q the S.S. of each of the following : 
@BX+2)+5=13 @2Xx+15<19 
[b] Find the value of the expression in simplest form : 
if 2 64 340 
C3) +f ar ~ (7) 
[a] If a regular die is thrown once and observed the number on upper face » find the 


probability of each of the following : 
@ Getting prime even number. — (2) Getting odd number less than 4 


[b] If the length of a rectangle is twice its width » its area is 12.5 cm? Calculate its 
length » its width. 


Model 


Answer the following questions : 

Complete : 
@ The probability of the certain event = ---------- 
© jp suse s (In the same pattern) 
(3) The S.S. in Q for the equation : 2 X + 324 is +--+... 
@If:x= 4 oy=4 > then (X+ YEB-—.- 
© 0.00037 = 3.7 x 10" ; the value of n = 


Choose the correct answer : 
(1) The multiplicative inverse of the number : Te is ee 


wz o£ [x 


e E « 5 equivalent 


@x< 3 (c) X « 10 (d) x» 10 


(5 3* 4 3* +3” equals ---- 
(93* (3 (927* (à)3x? 

@ There are 480 pupils in a school » 120 of them failed. A pupil is chosen at random » 
then the probability that the pupil is succeeded ---------- 


(a) 0.25 % (b) 0.75 (c) 0.8 , (d)0.667 
@lf:xX=y then (3)*-¥= ses 
(a)0 ()1 (c) 3 ^ @ E 


——————— 
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[a] What is the number which if we add it to its three times ; the result is 28 ? 


[b] If the area of a Square equals the area of a triangle whose base length is 9 cm, its 
height is 8 cm. Find the Side length of the square. $ 


[a] Find in Q the solution set of the following : 
@M3xX+5=11 @2X+3s7 
[b] If the distance (s) between the sun and the earth is 1.44 x 108 km. and the light 
velocity (v) is 3 x 108 m/sec. Calculate the elapsed time (t) that the light takes to reach 
from the sun to the earth. (given that: s = v x t) 


[a] Find the result of the expression : (5.4 x 105) + (3.7 x 10°) in the form a x 10" 
where n is integer number. 
[b] A coin is tossed twice calculate the probability : 
@ The two faces are similar. (2) Appearance only one tail. 


model © 


Answer the following questions : 
E Complete : 
(1) When a coin is tossed oncé then the probability of appearance of a head is 
H 1 1 
© To ’ 700 10? 
(3) The S.S. of the inequality 2 < X < 4 in Nis -------- 


@ The additive inverse of {ec 2y ds 


® i š i s TE NET 


Choose the correct answer : 
@ The S.S. of the equation : X + 3 =3 in N is ---------- 
(96 (b) {0} (©) {3} (d) {6} 
(3) The number which in the standard form between the following numbers is 
(a) 11 x 108 (b) 9.7 x 1075 (©) 103 x 107? (d) 0.87 x 108 


EEE si ile ole dla Cad Yy al ty Sal ga) pal Dalla D 
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@ Ifa coin is tossed 160 times then the approximate expected number of the 
appearance of a head is ---------- 


(a) 60 (&)78 ` (c) 90 (d) 159 
@ The number] 0.09 is 


(a) natural. (b) positive integer. (c) negative integer. (d) rational. 
6x 2 
(1f: ——--2;thenX^- 
5 


oF e 


2 
[a] If: x= 2 > y = P Find the numerical value of the expression (5)? 
y 


[b] The sum of two natural number is 15 and the difference between them is 5 
Find the two number. 


Ø [a] Find in Q the solution set for each of the following : 
@M3X+2=8 @4x-3<7 


[b] If 2 of the area of a square is id m2. Find its side length. 


[a] A coin is tossed twice Calculate the probabilities : 
@ The appearance of at least one head. (2) The appearance of at most one head. 
[b] Find the value of (XT)? 
T 2 
Answer the following questions : 


Complete : 
@ fn the experiment of tossing a die once then the probability of appearance even 


@© f : a 0.000625 » then Ya =2.5 x 10" 
oa fo EU -1)3_ 
@ The result of the expression : (=A) =) Honre 
© Quarter of 420 equals ---------- " 


MEME 
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Choose the correct answer : 

@ The S.S. of the inequality X < 2 in N is ---------- 

(a) {0} eu. (©) {0 > 1} 
Ol: E *1214 , then X2 

(a2 (b) 10 (c) 13 
@lIf:5X=35 then2X* 12 veee 

(27 (8 (c) 15 
@ In the opposite figure : 

The probability that the pointer 

Stop at a number greater than 6 equals «+--+... 

OE (OE: 

o$ [ox 
© Y100 = C$? = e 


(a) 4 (58 ()-8 


(EJ [a] Find the value of the expression : 12 x (2)? + 24 + 3? 
tb] 1f: x=-4 ,y=|=3| » find the numerical value of (25 P 


[^ es] Find in Q the solution set of each of the following : 
@3-4x=-5 @2x-125 
[b] Simplify : 5 [3 n-6] + 4 [6 — 2 n] » then find its value when n= 1 


B [a] The sum of the age of 3 sisters now is 25 years. If the eldest was born before the 
middle by 3 years » and the middle was born before the youngest by 2 years. 
Find the age of each of them now. 
[b] A box contains 4 white » 5 red and 6 blue balls. A ball is drawn randomly from the 
box. Calculate the probabilities of the following events. 
© The ball is red. (2) The ball is white or red. 


EEE si gs ole dla Cad Yy eal ty Sal ga) pal Dalla D 
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Victory College Maadi 


Answer the following questions : 


(El Choose the correct answer : 
2 
CD The multiplicative inverse of G3 ds 
"nad "S av 

@ ($) -($) oG) 
@ Ahmed's age 3 years ago was X > then his age now is 

(a) X43 (bx-3 (03-x 

o 

© (3) guine 

[OR o3 91 
(4) A regular die is rolled once ; the probability of getting a number less than 3 is -~ 

©% o4 (OE Or: 
© The solution set of: -2 X+ 1=—3 in Z is +--+ 


(a) {2} ©) {-2} (©) {-4} [rz 


Complete each of the following : 
@ The additive inverse of GY: 
(8) The probability of the impossible event = ---------- 
@Y16 +9 = 44 oe 
(DIE: X+ 3 = 5, then 3 X= ee 
© If : 0.000035 = 3.5 x 10* , then k = --------- 


ED [al Find the SS. of: 5x «3» 15 +X » where XE Q 
5 
[b] Simplify : = ~* 


a 


qy::s- »b=3 T 


Find the value of : a? + b? c? 

[b] A box contains 8 white »7 black and 5 red balls. A ball is drawn randomly from the box. 
Find the probability of the following events : 
(1) The ball is red. (2) The ball is not black. 5 


AA E0) Y ps / cilia] VY Gl) ello Lulli Lf ES ST 
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(EJ lal Find the solution set of : 3 X+ 17 =38 »XxEQ 


[b] Find the result in the simplest form :4. x 4| 2 x (=!) 
E Hg igs, eo 


Cairo Governorate 


Answer the following questions : 
(El Choose the correct answer : 

@ Third of 3% is ---------- 
(a) 31° (53? 


@2 = 


= i (d) otherwise. 
(3) As throwing a fair die once, the probability of appearance of prime number on the 
upper face is ---------- 
4 o1 oz o} 
@ H :2 X= 12, then 3 X= se l 
qos o4, ©3 (d) 18 
© If : (0.0005)? = 25 x 10" , then n = ~+- 
(a) 4 (58 (0-8 (4-6 


Complete each of the following : 
@ The probability of impossible event = ---------- 
@© The multiplicative inverse of @y is 
@ If the age of a man now is X years » then his age after 5 years is 
@3 x 7-15 $3 = e 
© The solution set of: 2 X = 10 in Nis ---.------ 


2)? [9 Q? x © 2)* 
oF) x17 x e- a T 


TEE] si tiye le ly aa Yy d o ges ual a Qa A 


(Ø Find the solution set in Z : 
@2X+14=12 . @3xX+1s7 


( Beal: a= sb=3,cad 
Find the numerical value of (ab)? — fod 
[b] A box contains 3 white » 5 black and 7 red balls. A ball is drawn randomly. 
Find the probability of getting : 
@ red ball. (8) not white ball. 


Answer the following questions : 
(El Choose the correct answer : 
CD If a coin is flipped once ; then the probability of appearance of a tail = -+ 
(21 (b) 0.5 (c0 (a2 
@lIf:X+8=12 then: 9 X= 
(a1 (59 (c) 36 (d) 72 
@lIf:-2X=21>then: X = T 
(92-4 9s-i (Qz-2 @z-1 
(à) If : (AB)? =9 , (BC) = 25 and B GAC » then the length of AC = -+--+ 
(a) 34 (b)2 ©8 (d) 16 
@lIf:X=y » then e7 equals 
(1 (0 o$ w4 


Complete : 
@ The set {2 »3 » 5} is used in writing a 2-digit number » 
the probability of the event : both of the two digits are even = -=-= 
@ 0.0007 in the standard form (a x 10" »n € Z) is 7 x 
(32x6-4222-—— 
Gl) =a 
© If: x? + y? — 7 » then the value of 


EA 
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Æ [a] Solve the equation : 5 x +8 = 13-2 X » where x € o 


[b] Put the result of : (- ly +[8 x (C3) x 3] in the simplest form. 


@Braie:a=-4 »b=2 randc= i » Find the numerical value of : a? b? + b^c — 8 abc. 
[b] If : X = 0.000625 ; find ^[x in the standard form (a x 10" »n € Z) 


(El [al Solve the inequality : 3 x -132x 43» xcQo 


[b] A bag contains 40 cards numbered from 1 to 40 » Mirna picked one randomly » it 
was an even number. She picked another one without replacing the first card. 
Find the probability to get a card with an odd number. 


(A | Giza Governorate Experimental Language Schools 


Answer the following questions : 
Choose the correct answer : 
(02x 
(2-2X (52x 
(2) The additive inverse of Cc 2 y 
2 2 
@) = (b)- 5 
(3) The probability of the impossible event = -.-.--.-.- 
(1 (OT) ei 
@ If: X -2 —3 » then the value of 5 X = ---------- 
(95 (3 
®©3 x2- 1648S 
(a) 4 


Complete : 


@©f:X+1>3 ; then the solution set in N = - 


@ When a coin is tossing once ; then the probability of getting ahead = 
© If : 0.00032 = 3.2 x 10" , then n = ------- A 


EJ | 
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Sait 
[a] Simplify : oS 
> then find the numerical value of the result at X — — 3 


[b] Find in Q the solution set of the inequality : 2 X-3 <1 


" E ] {3 E: 2\3 
ea [a] Find the result in the simplest form : ( i) x a x C 2) 
[b] Find in Q the solution set of the equation : 2 X-3=6 


Œ [al Two integers the smaller one is 3 X and the greater is 5 X. If the difference between 
them is 20 find the two numbers . 


[b] A fair die rolled once » find sample space and calculate the probability of rolling 
CD An even number. (8) A number greater than 1 


[5 | Giza Governorate Inspection of mathematice 


Answer the following questions : 
Choose the correct answer : 


@ Half the number 2% = ++--++- 
(a) 2/0 (b) 2! (2? an 


(1f: -2X«4 ;then 

(à) X«-2 (b x«-6 (0x«2 (à) x»-2 
(5237x107*- 

(a) 0.00237 (b) 0.000237 (c) 23700 (d) 0.0000237 
@ As tossing a fair die once ; the probability of appearance of an even number is 

NE: -) 4 oi Or: 

(953'x33-. 

(2-9 (59 (03 (2-3 


( Complete : 


@ The multiplicative inverse of 


10. 
ag aoc 
25 
(2) The probability of the impossible event — 
@ If: X € Z ;then the solution set of the inequality : 20 < 5X < 25 is 


RIO 2a on ere ee Pe 
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@ If the age of Mona now is X years » then her age 5 years ago is 
@©3x7-15+3= 


gene: o 1 2 4x3 
OG) «si <Q) er 


[b] Three consecutive even numbers their sum is 78 Find these numbers. 


(Bal Solve the equation : 3 x + 5 = 26 >» where X€ Z 


[b] A box contains 5 white »4 black and 7 red balls. A ball is drawn randomly from the 
box. Calculate the probabilities of the following events : 


@ The drawn ball is white. (8) The drawn ball is red 


Bia Solve the inequality : 4 X —7 = 1 ; where X €Q 
[b] If: a= 4 ,b=2andc= 2. , then find the numerical value of : ab? + b? c 


[6 | Alexandria Governorate East Education Zone 


Answer the following questions : 
Choose the correct answer : 
CD The S.S. of equation : X + 5 = 5 in Nis 
(OI, ( {0} Qi) ^ @ {10} 
(2) The S.S. of inequality 1 < X <3 is --- 
[OI [DE {3} © (2531 «01531 
(3) The number which is in the standard form between the following numbers is 
(a) 1.1 x 108 (b) 27 x 105 (c) 10 x 10° (d) 0.87 x 10° 
(4) The number 0.09 is 


(a) natural. (b) positive integer. (c) negative integer. (d) rational. 


© The additive inverse of q 9 dise 


ex e 3 ox oz 


ILES a ee ee 
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Complete : 
QD The probability of impossible event = -- 


_ 4yzero 
© G PM 
@ If : 0.0027 = 2.7 x 10° , then n =---------- 


242 
Æa r: x= 3 »y ==> , then find the numerical value of (-) 
y 
[b] Find the value of expression 12 x 27 +2443? 


Ø 1f : x | Q Find the S.S. of each of the following : 
(D4x«3-11 @6X-2<7 

A card is drawn randomly from 8 cards are numbered from 1 to 8 ; find the 
probability of each of the following event : 


CD Getting even number greater or equal to 6 
@ Getting number = 2" (n E Z »n < 4) 


Alexandria Governorate Borg Elarab Admin. 


Answer the following questions : 

Complete each of the following : 
@If: x= i y i »then (X — y)! 
(2) The probability of the certain event 
(8) 0.00037 = 3.7 x 10" ; the value of n 
@3 x=. 


©NVECF = 


Choose the correct answer : 
@If: 24x 34= 
(a) 54 


(a) 3x (03x? (c) 9x 
(3) The multiplicative inverse of the number | E is 


@= o2 oi 


e 


Teig] si ple he ly aa Y d à ges ual a Qa P 


(4) The S.S. of :—-2 X+ 1 =-—3 in Zis eee 
(a) {2} (b) {-2} (©) {-4} (à e 


(3 ei 


: 2a 
3 Find the result of : 
Ba S 


[b] Find the S.S. of the inequality : 3 X - 2^ X 4 » where XE Q 


[a] Simplify : 23 + [4 + (22 2)] 


[b] Adie is tossing once ; find the probability of the event (A) appearing an odd 
number on the upper face. 


[a] Find the value of : @ x (st x Cc 2) 


(b] If: x=- 5 2i » Find the numerical value of : X? y? 


[8 | El-Kalyoubia Governorate Inspectorate of Math 


Answer the following questions : 
Choose the correct answer : ` 
© Quarter of the number 4% = ........ 
(8) 45 (b) 4!9 (c) 419 (d) 210 
(5237 x10 - 
(a) 0.00237 (b) 0.000237 (c) 23700 (d) 0.0000237 
(3) The age of Ahmed now is X years » then his age 5 years ago is 
(95x (54x ()5-x (d x-5 
@If:-X<3 »then 
(2x23 (b) X>-3 (ox«3 (d) X<-3 


4 
© $. 


TEE] si he s 4a aa Y pale) Sd gas ol all a P 
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Complete : 
@ The probability of the impossible event = 
(3x4-21432 
(3) The additive inverse of the number Gy mee 
@ If a coin is tossed once the probability of appearance of a head = 
© 4 > 4 > 7 (in the same pattern). 


[a] Find in the simplest form : 


[b] If the regular die is thrown once and observed the number on upper face » find the 
probability of each of the following : 
@ Getting even number @ Getting odd number less than 4 


xP 
T 


a [a] Find the ad set of the following equation in Q: 3 X+9=11 
[b] If : X2— Z andy =} » then find in the simplest form G 


EJ [a] Find the solution set of the following incquality l inZ:2X+3s7 
[b] If: XY is a line segment such that (XY)? = 25 cm? and z is a midpoint of XY 
Calculate the length of xz 


[9 | E-Monofia Governorate El-Bagor Educational zone 


Answer the following questions : 
E Choose the correct answer : 
008414*2-52 
(26 (58 (c) 10 (d) 12 
G0 -6 = eee 
(94 ()t4 (@+8 
@3'+374+37= 
(@3’ (5) 3^! Oe @3* 


(a) In an experiment of throwing a regular die once » the probability of appearance 
a number greater than 6 is --.---- 


1 1 
(a) zero (b) 1 E Os Q4 
© The multiplicative inverse of G) OTT 


og * o5 ei^ 


) Y e Z lied V (oll) Olly poll Lf | 73 | 
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oi b ot II in the same pattern. 
T 8 
Gir - 
(8) If the standard form of the number 0.00057 = 5.7 x 10" > then n = ++ 
(4) The probability of the certain event = ---------- 
©The S.S. of: - X» linZis 


2 | 
[a] Put the expression : ( =) x 2 x GT in the simplest form. 


[b] Find in Q the solution set of the following inequality :3 X +8 <1 


[a] Find in Q the solution set of the following equation : 2 X + 9 = 17 
[b] A man's age now is three times son's age and after five years » the sum of their 
ages will be 58 years » what the age of each now ? 
2 
[5 JO EP and y = i. Find the numerical value of expression & 


[b] A box contains 4 white » 5 red and 6 blue balls. A ball is drown randomly from the box. 
Calculate the probabilities of the following events : 
@ The ball is red. (2) The ball isn't blue. (3) The ball is green. 


[10] Port Said Governorate 
Answer the following questions : 
(E Complete : 

(3) The probability of the impossible event = -- 

(3) The additive inverse of c» is 

(22x6-42225— (1f: X-9-2115then7 X= 0 


Choose the correct answer : 


(55 2 (925 
(&) The multiplicative inverse of the number | zi 
2 235 2 
o$ (OE o3 


TEE ci diga he by raa s edil ged al all a | 


(51000 Žž . (c) 10? 
@ The number 600000 in the standard form a x 10" »n € Z is 
(a) 6 x 10° (b) 6 x 10* (c) 6 x 10° (d) 6 x 1019 
© The S.S. of the inequality : X < 2 in Nis 
(a) {0} ©) {1} €) {0 > 1} (@ {0 51 5-15...} 


(Ell Find in Q the solution set of each of the following in : 
@-3+xX=5 @2x-125 


GBrajr:x=4 »y = $ Find the numerical value of : (x+y) 


[b] Simplify to the simplest form : Gy x oy x 1 


[a] Find the product : 3 ab? x 2a?b? 
[b] A card is drawn randomly from 10 cards numbered from 1 to 10 > then calculate the 
probability of drawing. 
@) Card carries an odd number greater than 10 
@ Card carries an even number and less than 10 
(8) Card carries a prime number. 


11 Kafr El-Sheikh Governorate General Math Supervision ELS 


A, Answer the following questions : 
Choose the correct answer : 
@ 0.00000092 = ........- 
(a) 9.2 x 10% (b) 92 x 10$ (c) 9.2 x 107 (d) 9.2 x 107 
GQions?-. at . 
(935 (03? (a) 3? 
Gy16«9-244 
(391 (905 (d) 25 
(4) As tossing a coin once. The probability of appearance of a head is 
Gi o2 oi ei 
(IE: Xz y »then 5/7 X = ~. : 
(a) zero (59 ()5 (1 


OoOo 
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Complete each of the following : 
CD The S.S. of the inequality : - X <-4 in Nis X 
(8) The multiplicative inverse of ar meeeee 
(If : X € 7 210 » then the value of 4 X = ---------- 
@2x6-4+2= 
© The probability of success of a students is 85 % » then the probability 
of his failure is 


ED [a] Solve the equation : 3 x —5 2 4 (Where x € Z) 


[b] Solve the inequality : — 2 X — 3 = 1 (Where X € Z) and represent the solution on 
number line. 


(GB Find each of the following : 
[25 1)° COLOM 
*V 16 « (4) O axo 
Qia::x-4 ry=4 23 > then find X? y z 
[b] A box contain 10 balls numbered from 1 to 10 If a ball is drawn randomly » then find : 
@ The probability of getting a number is divisible by 7 


(8) The probability of getting an even number. 
(3) The probability of getting a number less than 8 


12 Beni Suef Governorate Directorate Language School 


Education Administration 


Answer the following questions : 
Choose the correct answer : 


TEE] si iye le ly iy ay Y d o ges ual a Qa A 
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« 3. 


(E 
(51£:- X«3 » then -—— 
(a) X23 (b) x«-3 (0x«3 (d x>-3 


H Complete : 
p! 
@ If : 0.00037 = 3.7 x 10" , then the value of n = ---------- 


@JIf:X+9=11 » then the value of 7 X = +--+. 

(3) The multiplicative inverse of E3 is --------- in its simplest form. 

@ The probability of the impossible event = ---------- 

© If a coin is tossed once » then the probability of appearance of a head = ----.----- 


(El Find in Q the solution set of each of the following : 
@4x-127 @2(x+4)=15 
[^ es] H: a=} »b-2andc- 3 » then find in simplest form the numerical value of : 
a? b? + b?c 
[b] Find the value of the following expression in simplest form : 144 — 8 + 2? 


ERP 
P 
[b] One card is selected randomly from 10 cards numbered from 1 to 10 


Find the probability of the following events : 
CD Getting an even number. (2) Getting a number divisible by 5 


13) El-Menia Governorate El-Minia Educational Directorate 


[a] Find the value of the expression in simplest form : 


Answer the following questions : 
Choose the correct answer : 
Ay (2 4 
CU (S = (F) men x= . 
(a) zero ()1 (04 “@4 
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(2) The probability of the impossible event = ---------- 
(a) zero (b) 1 (029 (à) i 
(3) The half of the number 220. oe 
(a) 2 (5 4° (29 (à 27! 
(OLES = where X # zero. 
(1 (b) zero ()-5 (à)5 
(&) The number 750000 is written in its scientific notation = 7.5 x 10" yn = +--+ 
8 $5 (-4 (4-5 


Complete the following : 
@ If the probability of success of a student is 0.7 » then the probability 
of his failure = ---.----- 


@® 125-9= 

@7-3x2+ 

@lIf:-2X>—8 » then X< 

®© The S.S of the equation 3 X=6 in Nis ~- 


[a] Find the solution set of the inequality : 3 X — 5» 13 » where XEN 


[b] Find in simplest form : OHER G^ 


(EJ [al Find the value of : 12 x 2224 + 3? 
[b] Find the S.S of the equation : 3 X — 13 = 26 » where XEN 


i MOELLON 
[a] Find the value : OR 


[b] For one roll of a fair die ; Calculate the probability of : 
. CD Getting a prime number. (2) Getting a number more than 6 


[14] Assiut Governorate Educational Expirementals unit 


Answer the following questions : 


Complete each of the following : 
Q@If: X=y » then 5X-Y = vs 


TEE] 5 pla ole dla aad My yal ly Sali gad al all 2 


Final Examinations 


@ The probability of the impossible event = 
(21£:3 X=4 s then 12 X-2-- 
(152535558 5» in the same pattern. 


Choose the correct answer from the given : 
(3 x22. 
(a) 5° (5) 6 (c) 6! (d) 5?5 
244 
© 5 Lo Where ab #0 
a 
(a) 2 ab (b) 225 b7 (925 aZ 
a ab 


(3) If the probability that a pupil succeed is 75 96 » then the probability of his failure is 


(a) -0.75 (5) 0.25 (075 (d) 1.25 
@x< 3 equivalent s 

x«i () x> 2 (c) X «10 (d) x» 10 
(91f:-X«5 then X ———5 

(a) € (b) > [or @s 


(EJ [al Find the solution set of each of the following where X GQ: 
@3X-152X+3 @ BX+2)+5=13 


[b] Find the value of the expression in the simplest form : (=) EL -(8y 


[a] Two integers the smaller one is 2 X and the greater is 5 X » if the difference 
between them is 30 find the two numbers. 


IbrSimplity : (- 5) (4) 


[a] Find the result of the expression : (5.4 x 104) + (3.7 x 10°) in the form a x 10" 
where n is integer number. 
[b] A box contains 4 white » 5 red and 6 blue balls. A ball is drawn randomly from the 
box. Calculate the probabilities of the following events : i 
@ The ball is red. @ The ball is white or red. 


EEE si tiy ole ly ais sa Yy eal ty Sal ga) old all a D 


Choose the correct answer : 
6037 x 109 2 oversees (In the standard form) 
(a) 0.37 x 10° (b) 37 x 10? (c) 3.7 x 10* (d) 0.37 x 10° 
(2) The additive inverse of Cc ay ds 
(a) 2 (b) 5 T (d) otherwise. 
(b) 10-8 (06 (d) 100 
@ If: a>b »cis a negative number ; then ac ---------- be 
(a)< (2 (o? (d= 
© Which of the following number is the probability of occurrence of an event ? 
(a) 1.2 (b) -0.4 (c) 3.15 (d) 75 96 


) Complete each of the following : 


Olea? = 
(8) The age of boy now is X years ; then his age after 5 years is 
(8) The probability of the impossible event = ---------- 
(1:2X28,thnX4l2-— — - e() 


(EB [a] Find the S.S. for the equation : 5 x - 6 = 34 xeo 
ind: (4)° 9 4y! 
[b] Find : (4) x 447 x ($ 


Ø [al Find the S.S. for the inequality in N : 
5x-222X41^ 
[b]If:x-- d »-i . Find the value of : y + X? 


TATS 
E ía) ri PE ETE] 
( (Ell [a] Find the value of Cox 
[b] A card is selected randomly from 10 cards numbered from 1 to 10 

What is the probability that elected card shows : 


@ An odd number. (&) An even number. ess (3) A prime number. 


TEE ci diga he by Ca Yy dil gas al all a | 


model @ 


(2 


o 


(010 Q3  (935x10? (s) $ 


@)(b) @) (a) @e (4) (a) 


4A3X224 
"A The S.S. = (8) 
232 x«1 


[3105 7 3X*1225 
DEPIII 
(9':2X45«16 
x< dl 
+ The SS.= (X: XE Q» x< M) 
[b] The population that will be in 2 years 
= 3 (1.02)? x 705 = 3.1212 x 10° people 
B8 
(1) The probability of change it before travelled 
80 1 
50 thousand km.= 05 =70 
(2) The probability of change it after travelled more 
600 
than 100 thousand km. = c5 = E 


O 
® 4 


u 
(01 
(5) 510 students 


(zero  (4)13521 


[o1] (e) (d) (910) @) 


E- 5x-2x=30 .3x-30 
n xX=10 


7. The two numbers are : 20 + 50 


o 
aG) :3X7213 
ax=2 


3x=6 
^ The S.S. = (2) 


Q)-2Xx15«19 
4 X2 
^ The S.S.={X: XE Q»X«2) 
[Aas Sa ee, es 
(b] 5 +9 -1=1-1=zero 


(4) The probability of getting a prime even number = i 
@ The probability of getting an odd number less 


A2X«4 


3 
Model & 


a 
eu 


[o1 oi.i (2-4 


edo @©) 


E Let the number be x 
7. Its three times = 3 X 
oo X+3X=28 4 X=28 
MX 
~<. The number = 7 


B 
ala) 7 3X4521.. 
=2 
(72X«357 
7 Xs2 
~ The SS. = {X: XE Q+xXs2} 
[b] The time elapsed 
d 144 x 10* x 1000 
Y 


3x 10° 
= 480 seconds = 8 minutes 


B8 
[a] (5.4 x 10% (3.7 x 105) 
= 10* (5.4 + 3.7 x 10) 
= 104 (54 +37) 
= 10* x 424 = 424 x 10° 
[b] (1) The probability of the two faces are similar 


G) (b) (2) (5) 


43x26 
+. The S.S. = {2} 
4A2Xs4 


2 
(2) The probability of appearance only one tail 
dud 


E? 


TEE] si iye he ly iy ey Yy d o ges gold a Qa P 


(Answers of final examinations | 
mode! 5) 
u 


oi qc! ora oco38|0i Ge! e-2 @F or” 


a a - . 
(o6 (G6 Go Qc O| (2 (2) OW @) 


gi -(3y«c3»Y E 2 4+ 2449=4842449=249=1 


a(S et Dy 
"(s C3) = ean 
x9 83 a i: ala) -3-4x-- 
-(& C3) -C3) 234524X 1 4x=8 
[b] Let the great number be X x-2 <. The S.S. - (2) 
7. Th small number = X — 5 (72x-125 42x26 
1 X4#X-S=15 -2xX-5-15 x23 
~. The S.S.={X: XE Q»x23) 


^A2x220 = X=10 
EL 3v 
^". The two numbers are : 10 »5 I5177--3n43-n-75--4n43 


2 
The value =>% 44x 14+3=3-443=4 
v3X-228 43X26 


^AX-22 ^ The S.S. = (2) a H 
74X-3«7 1 4x<10 [a] Let the age of the eldest sister be X years 


nx. ax<¥ 7. Let the age of the middle sister = (X — 3) years 
^ The SS. = (x: XE Q> x< $} » Let the age of the youngest sister = (X — 5) years 
MAXReXTÓX-5-225 
N 2. 3X-8=25 
MessuAI NÍLI, 23x-233 “x= 
@ The probability of the appearance of at most one ls Ree oh eer a 
6 years » 8 years and 11 years 


vie zii B 5 
Ib] (4) The probability the ball is red = 75 = i 


(2) The probability the ball is white or red 


2 
5 


ES 


x e 
-4- 
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Answers of final examinations 


Answers of school examinations 
in ALgebra and Statistics 


ee 


a 
[OI] 


a 
(05 


«(d (09 (9 


@3>a (9-4 @-% © zero 


a 

ala) 7 5x-13529 
^AXs6 
Whe S.S.= (6555453525...) 


“5 Xs30 


401. s Siew 
@-X+4>1 s X>-3 
^ The S.S. = (-25-150515..] 


Seas 


32-10 1 2 3 
bI@ $x fx1=1 


otp ea- -4-4 


L:.] 
[a] Let the two numbers be X and 2 X 
oy X42 X=45 4A3X245 
AXIS 
7. The two numbers are : 15 and 30 
3 2 
2 
pix yz-(- 4) «() «(3) 
E 
nu eat 


xt=-% 


a 
[a] The order is : 7.3 x 10% » 10* 52.7 x 10“ 
and 025 x 10? 
[bh] S= (152535455565758] 
CD The probability of getting an even number 
=$=4 
@ The probability of getting a number greater 
than or equal to 6 = $ 


OW 


a 
[O10] 


@ (X-3) years (990 (S)zero (9-5 (92 


OO Go Go 


[b] -3X«6«-xX«4 
4A3X€X«4-6 
44X«-2 ax<-2 
^ The SS.={x:x€ Q»x<-4} 


a 
[a] ~ 5x+8=13-2x 
5X+2X=13-8 7x25 
axed = ThesS.={F} 
[b] (1) The probability that the selected card shows 
an odd number = 35 = 
@ The probability that the selected card shows 
a prime number = 74; = i 
(3) The probability that the selected card shows 
an odd number greater than 3 = = 


axed 


[OM 
[b] Let the length of the rectangle = X metres 
^. the width of the rectangle = (X — 4) metres 
* the perimeter = (length + width) x 2 


4 68 =(X+ X-4)x2 43422xX-4 
42x238 4 X=38+2=19 metres 


~<. the dimensions of the rectangle are 19 metres 
» I5 metres 


Co Go 


a 
o2 


GG o9 OO 


Q-2 QGzm (910 ($9? 


mr. oe 


Tere] si lg ole ty paa edel xg ald Jal Us 7 


log x$x1-2 


QYxQY _ 9544-9 a0 
[OI =2' =2=1 

oF 
[b] Let the three consecutive natural numbers be X » 
X*landX42 


oo Xt Xt 1+ X4+2=33 

23 X4+3=33 MA3x230 
x=10 

7. The three numbers are : 10 » 11 > 12 


X+1=13 
1 X=6 
v3X-1s2X44 
43X-2X3441 X55 
^s The SS.={x: XE Q»xs5] 


a =? 2 4 
meze- GG) 
I E 


Ib] (a) The probability of the ball is black = 1% = 4 
@ The probability of the ball is not white 


-A2X212 
^ The SS. {6} 


©” (qb (5e ©O@ 


@-4 @x-5 Qv (5 


vEX*-4-12 .8X-8 
x=1 ^ The S.S. = {1} 


w2X4+357 
-nXS2 


2X84 
^ The S.S.= {2 5150) 


mie +by=(4) +3) 
-G-y-C4 


Answers of final examinations 


ee 
pa ypa 


I 43 
©) «1% «G) -( 
by 
- (AB) = (10 - (6* 
= 100-36 =64 


[b] ~ (BC = (AC)? 
BC =64=8cm. 


AE — 

oe KF X4+24+X44=117 

L3X«6-17 — .3X=111 

2. X=37 

^. The three numbers are : 37 »39 and 41 
[b]S={1 235455657 58} 

(1) The probability of A = 4 =4 

(9) The probability of B = $ = + 

@ The probability of C= $ = } 


u 
ow 


a 
@s 


OY GO Goo oco 


9-5 GO @ı ©7 


Px’ 23-42-51 2-4 
[rr =2 =} 
42x26 
^ The S.S. = (3) 
1 4Xs-8 


bO -2x-5-21 
AX-3 
Q-4x«951 
AXs-2 
^ The SS.={x:xEQ>xXs-2} 


[a] Let the age of the son be X years 
^. The age of the man = 3 X years 
AXe3X-600 2. 4X=60 
7. The age of man = 45 years 
» The age of his son = 15 years 


Be ae `‘ 


TEE si tiy ole yl is Cad Yy eal 4 Sal ga) old all Va D 


dis an 
bls xyz’ =8x(4 


28xlix 


[b] C1) The probability of drawing a ball numbered 
with a number that is divisible by 3 = i = i 
(2) The probability of drawing a ball numbered 


i i atet 
with a prime number = $ = 4 


El-Kalyoubia 


(gb) 


[91] «d (Qd (0 


Qoz ©} (» (94 (7x0 


— . 
[a] XX. 2 x?*7-F-2 2 xt 
Xxx 
The value = (- 3)! = 81 


V3X-22X44  4.3X-X»2442 
An2X26. MAX-3 
^ The S.S.={x:xEQ>x>3} 


[a] Let the three consecutive even numbers be : 
XoX+2oX+4 
n X+X+2+X +4 = 966 
1 3X+6=966 “3 X=960 
“^. X=320 
7. The three numbers : 320 » 322 » 324 
[b] The. probability that the drawn ball is red 
1 


i571 
(9) The probability that the drawn ball is white 
3 


710 


El-Kalyo! 


Ow OOF OO (9 ©O@ 


010 o3 o^ @O£ oi 


mibi 

[b] Let length of the rectangle = X metres 
< the width of the rectangle = (X — 4) metres 
> + the perimeter = (length + width) x 2 
1. 68 =(X+X-4)x2 43422xX-4 
1 2X=38 ~“. X=38+2=19 metres 
7. the dimensions of the rectangle are 19 metres 

» 15 metres 


fa) SX = EE 
The value = (- 2) = 16 

[b] -3X*7213 1 3X=6 
^AX-2 ^. The S.S. = {2} 


XA 
The S.S.= (352 51505- 15 


- 2-30 1 
[b] The probability of the event A = 


@ a) 


0w (5G ©w [OIC] 


@10 (9! @ {0} (92375-4 e3 


[a] (4) The probability that the drawn ball is black 
- £ =0 


Tei] si isa he by yay s edic enl igs al al | 


Answers of final examinations 


[a] G.8 x 105) (1.9 x 105) 
oF 
r= 2 x 10 
Ib] (4) The probability of that person's preference 
sport = 36 = 0.36 
(2) The probability of that person's preference 
1243143 79 
23X42X3s342 not watch news «225136 = 5-079 
^45xs5 axal (3) The probability ot tat person's preference 
^s The SS.={x:XEQ>xs1} documentaries = 12 = 0.12 
B @ The probability of that person's preference 
2 ‘all of them =12+31+21+36 _ rm 
[a] Let the two consecutive even numbers be : X »X+2 e 100 
n X+X42=150 2L2X422-150 
2x-148 n X274 
7. The two numbers are : 74 » 76 
[b] In 2 years the population will be 3 (102) x 10° | G (4 (ze (927x107 ei 
73.1212 x 10° — ———— 
a 


O® OF Go Go [OIC] 


a a 

0-5 ©-2 © © ©4 |wWui$x-i 

a [b] - 5x-753 

@Oo© (Go Go vo OO xs2 

a 6 4 

Let the two natural numbers be X »2 X fay £2: LL -2(c2f*'*-(02)-4 


s. X+2 X= 108 7.3X-108 Ge 
[b] Let the three consecutive numbers be X » X + 1 


x42 
oe X+X4+14+X4+2=42 
A3X43242 A3x239 
^. The three numbers are : 13 » 14 » 15 


ney =(3)+¢9)) =F) 


= Se h 

i 2-4X>2X-6 2246»22X44X (8 zo] =( )- EJ 
ea nue b] (3) The probability of the ball is red = 7 
ax<4 @ The probability of the ball is not white 
+ The S.S.={x: XEQ >X< $} =S47- 2 


TEE] ie he ly iy aay Y d à ges al at Qa P 


Answers of final examinations 


@o) 


@ (b) Ow aco Geo 


Ol (91 (ro (93 á ($10 


loi x$xi- 


6 4 6-4 
eG G-G = 
vAX*521 S4X2E-À 
^sXE-IÓ 
. The SS. 2(-1505152535..) 


[b] 


:3x-329 23 X= 12 
4X24 ^. The S.S.= {4} 
[b] Let the age of the eldest sister be X years 


7. Let the age of the middle sister be = (X — 3) years 
» Let the age of the youngest sister be — (X — 5) years 


oe X4+X-34X-5=25 


3 X-8=25 443x233 “X= 


^. The ages of three sisters are : 6 years »8 years 


and 11 years 


NAT NR m 
r 442-57 ‘age 
[b] (4) The probability of getting an odd number 
$al 
|i m 


@ The probability of getting a number divisible 


by3-2-l 


El-Gharbia 


Gx«309 Ov 


a 
Ozo ©9 


Co Geo G0 OM Geo 


Tos] os 


© 
[a] Let the length of the rectangle = X metres 
^. the width of the rectangle = (X — 4) metres 
+: the perimeter = (length + width) x 2 
7689 (X* X-4)x2 ^ 3452K-4 
-2x238 <. X=38+2=19 metres 
7^. the dimensions of the rectangle are 19 metres 
» 15 metres 
73X-3-29 43X212 
=4 7. The SS. = {4} 
a 
fa] ~ 4x+52-3 ^A4Xz-8 
^ The S.S.= [05152535..) 
-1 0 12 3 4 
[b] 9 + [4+ (4 42] 29 * [4 « 2] 2 15 
a 
[a] (3) The probability of that card is numbered an 
Ll 
even number = 35 = + 
(2) The probability of that card is numbered a number 
ZAR 
divisible by $= = + 


ipr/21-5 = i6=4 


El-lsmailia 


GG 


a 
[OI] 


Qo @©f 


©) ow Oo 


©I (910 (2 


ign he Al Cas Yy redi lal ges oal all Là P 


(D-4x-127 4X28 

^A The S.S.= {x »xEQ>xz2} 
(-2(x«5216 1 2X+10=16 

1 2X=16-10=6 X23 ~. TheSS.={3} 


B 
v2X2X-18* 2909 
^&4X-189290*.. 4 X= 108° 
^ X=27° 
7. The measures of the two angles : 54° and 36° 
IPI CO The probability that tho doa EM 
2 
"IT i 
@ The probability that the drawn ball is green 
" zx 
wen 
@ The probability that the drawn ball is black 


(zero (99  (9x-S ($916 


o 
oi 
a 
©% 


eo 


Bg Uu 2 
mi fF «(Sard a= 
[b] Let the three consecutive even numbers be : 
XoX+2oX+4 
Se X+X424X4+4=78 
A3X«46-278 — .3xX=72 
^. The three numbers are : 24 »26 »28 
M 23x22 
x= ^ The S.S. = (7) 
[b] C?) The probability of the drawn ball is white = 7g 


Go Go eo 


3451-525 


^ X=24 


@ The probability of the drawn ball is red = 7 


Í Answers of final examinations 


fa) 4x-721 4X28 
©. The SS.={x:xXEQ>x22} 
2 
[b)a b +b? c =(4) +e? 


1 = 
=7* x8+4x3= 2+3=5 


Go 


^MXz22 


u 
eo 


B 
8 


L:] 
[2100 72x«14-212 .2x=-2 
4Xz-1 ^ The SS. 8 (- 1) 
(-3X«1s7 23X56 PETT] 
^ TheSS.={2>1 309-13-25.. 
Io] SEESS sterii m25 


G6 (o0 G(q 


G$ Gs @ co 


a A 2 2 2 
Ia] ab -c* = (- 3 x 3) -(4) 
2 2 
=(-4) -@) -4-4=0 
[b] (3) The probability of that card numbered by 
an even number = 35 = 4 
(3) The probability of that card numbered by 
a number divisible by 5 = $ = $ 


B 
o 
3 2 4.4 .1:x3x4&-2 
w(3) «42 12-3 
[b] Let the three consecutive numbers be : 
XoX+19X+2 


oO XA X414X4+2=33 

“3 X4+3=33 A3X230 
=10 

«^ The three numbers are : 10 > 11 » 12 


ne 
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Answers of final examinations 


Model «p 


a 3 4 
$10 G2 G5 qG35x1?G$ 


eo 


eo Gi c [O19] 


[b] 3 ab+8a+ ay 
23x4x(-2)48x4-(4x-2) 
2-244324 (-8) 
2-24-4--28 


n 3x=24 
^. The S.S. = (8) 


[al @ -3x*1225 


+ The SS.={x:xEQ>x< 1l) 
[b] The population that will be in 2 years 
=3 (1.02)? x 706 3.1212 x 10$ people 


| 

@ The probability of : cane it before travelled 
50 thousand km. =o. = d - 

(&) The probability of change it after travelled more 
than 100 thousand km. = $09 = 3 


B, 


@+ Ọ©zæo (1521 
© 510 students 


eo eoe Go aoc 
Eia -~ 5x-2x=30 .3x-30 
^. The two numbers are : 20 > 50 
pb] SF a 5447-9259 
fal @ = 3X+7=13 
5x22 


eo 
X210 


43x26 
7^. The S.S. = (2) 


(7 2X-«15«19 n2X«4 
nX«2 
2. The SS.={X: XE Q»x«2) 


fb] $+ $-1=1-1=2er0 


[a] Q) The probability of getting a prime even 
number = i 
@ The probability of getting an odd number less 


BH 
man4- 22 


[b] Let the width of the rectangle = X cm. 
+ The length of the rectangle = 2 X cm. 
The area = length x width 
4125-Xx2x ^s12522x? 
625-x? =25 cm. 
^. The width 22.5 cm. 
» The length = 5 cm. 


[:] 
O1 @t>1 oh o$ ©-4 


(2) 
o0 ©© Go deo eo 


[5] 
[a] Let the number be X 
©. Its three times = 3 X 
AX«3X228 — x4X-28 
nXx27 
7. The number = 7 
b] 77 The area of the triangle = -} base x height 
^. The area of the triangle = ix 9x8236cm? 
M ciues ctr pia 
^ The area of the square = The area of the triangle 
eee ~ (2936 =6 cm. 


[a] @ -3x«5-11 
a X=2 

@ + 2X+3s7 
axa 

^ The SS.={X: XE Q»xs2) 


3x=6 
^ The S.S. = (2) 
2x84 


Tess] i ge le ly iy aay Y d à ges gold a Qa A 


" d _ 144x10* x 1000 
The time elapsed = 4 = 159310 X 1000 
Il v 3x10* 


= 480 seconds = 8 minutes 


[a] (5.4 x 10% + (3.7 x 105) 
= 104 (5.4+3.7 x 10) 
= 104 (5.4437) . 
= 10° x 424 = 424 x 10° 
[b] @ The probability of the two faces are similar 


4 2 
G The probability of appearance only one tail 
1 


2$ 
model 4) 


@!1 @{3 >4} 


93:8 


o0 G0 © Go 


(SY - (y «C3 
(«Cy 
"Gs CAY-CJ = 35 
[b] Let the great number be X 
~<. The small number = X- 5 
MnXRMeX-S-I5 4A2X-5215 
^ 2X=20 10 
7. The two numbers are : 10 »5 


fa] @- 


43x-6 
7. The SS. = (2) 
@ v4x-3<7 2 4x<10 
x< si 
= The S'S.= ix: XEQx< 3} 
[b] Let the side length of the square = rs 


3X+2=8 
1 X=2 


[Answers of final examinations 


Bg 
[a] @ The probability of the appearance of at least 
one head = 3 


@® The probability of the appearance of at most 


UT 


u 
0j e) eo @F ©” 
B8 


eo @O ceo eo 


[a] 12x 4+244+9=48+244+9=2+9=11 


"G5 


m) 
=(+19° 


=(3x4)t=37=4 
u 
[al@ ~ 3-4x=-5 
L34524X 
x=2 <. The S.S. = (2) 
Q-:2x-125 42x26  ~x2z3 
^ The SS.={X: XE Q»x23) 


1 4xX=8 


1) 3% —3n+3-n=2" anis 


E eed 


-443- i 


The value = 


Bg 

[a] Let the age of the eldest sister be X years 
^. Let the age of the middle sister = (X — 3) years 
> Let the age of the youngest sister = (X — 5) years 
AXeX-34X-5-25 n3x-8-25 
43X233 EP I2 
~. The ages of three sisters are : 4 

6 years > 8 years and 11 years 

[b] @ The probability the ball is red = $% = 4 

@ The probability the ball is white or red 


=2=2 
15 5$ 
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= of final examinations 


Answers of school examinations 
in Algebra and Statistic: 


Cairo 


Go 


1 
@ 


OG (0 Go Go 


(0-3 Ox ©! 
[a] SX+3>15+X A5X-X215-3 
SA4X12 AX3 
^s TheSS.-(x:x&Q»x»3) 


G6 ©-5 


xa 
axa , 

[b] > = 37-5 =a! 
a 


a 13* 3 
tae e «(sb ehe] 


(is 


[b] (1) The probability of the ball is red = 5 = 
(e) The probability of the ball is not black 


Lgs 


[a] : 3X4 17-238 
X2 
4.3 = 
mjx$ixi-i 


[O19] 


443x221 
^ The S.S. = (7) 


Oe Oo eo Gto 


(ze Gx«s @16 GG) 


"on 
2 = 
ZXZ att- 221 


C) 72X*14-12 
<. The S.S.={-1} 

@ 73x«1s7 13X56 
^ TheS.S.2 (251505-15 


[a] (ab)? -c* 


[b] Q) The probability of getting red ball = 5 
@ The probability of getting not white ball 


@) 


Ow Oo Qo © 


ag 
@ 4 @i0* (10 @3 ©7 
8 - 


[a] 5X48-713-2X 
47X-45 axed 
masc») 
a 
{a} S + be - Babe = (CL) x24 2x 3 
-8x(-L) x2 3 


aol 346=381 
ap *4+4x 3 +6=84 


2 S5X4+2X=13-8 


: X 0.000625 
Ax - [0000625 = 0.025 2 2.5 x 10°? 


[a] - 3x-132X*43 23 X-2Xs3+1 


2 Xs4 


[b] The probability of getting a card with an odd 
number = 20 


Ee ee oar 
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Answers of final examinations 
: Row 


3 
2 u i 7. The three numbers are : 24 » 26 +28 
d Go Go Qo OM 
[a]: 3X+5=26 
(2 e 3 @ {3 24955....} “The SS.= {7} 
eoi 9-4 Ib) one probability of the drawn ball is white 


Rist SEAS a =% 
IIT cmo =x @ The probability of the drawn ball is red = 7 


atX=-3 C3 =9 B8 
[b]: 2x-33s1 ^MA2xs4 a [a] - 4x-721 4X28 AXz2 
^ The S.S.={x: XEQ x«2) ^ Tess. {x: xEQ +x22} 
a 3 ud 
blab «bc - (1) «Q*«o* x $ 
=}x8+4x3=5 


[6 | Alexandria 


Ow (Qo Go @@® © 
fa]-5x-3xz20 .2xz-20 ~ B i 
7. The two numbers are : 30 and 50 @zo ©! (9-3 (91510 @t 
(b] S= {1 +2534 5 26} e Y a 
@ The probability of rolling an even number ta (3 J- (& V 4(&) 
lad aA E 
6 1 
@ The probability of rolling a number greater =(= 6 ) =% 
than 1= [b] 12x 4+244+9=48+2449=249=11 


Giza @~-4x+3=1 1 4X=8 ie 


^ The S.S.= {2} 
@ 3 6X-2<7 6 6X<9 A 3 
^ The SS. = {x:xEQ>x< 3} 


u 
0 eo eo Go Go 


1 Ø z 
Ohm pei S257 I @ The probability of getting an even number greater 


2 3'x3 _ 4443-6 _ 
OORSEE EE] OA == | © The probability of getting the number 
[b] Let the three numbers be : X > X+2 3X+4 22 (an EZ<4)=2 š 
nX+X+2+X+4=78 2 


| 
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[1| 


[o1 ©! (5-4 @ ©9 


ow Go Go OO eo 


[b] -3x-2» X44 
A2X»26 
^S The S.S.={x:XEQ>x>3} 


[a]8 + [4+(4+2)]=8+6=14 


[b] The probability of event A — i = 4 


falix dx 2-2 
mixty=(4)x(3) 4 


(8 ] 


eo 


128 


Kalyoubia 
Oo Go @® 


[^] 
Ozo (95 


Go 


e$ oi eld 


ar 
t Z rP 


[b] (3) The probability of getting an even number 
aged 
“IG oe 
@ The probability of getting an odd 


22-1 
number less than 4 = 2 = 4 


v2X4357 n2X54 
-nTheSS.-[x:x€Qxs2) 
Ky =25 2 XY=5cm. 
7 Zis the midpoint of XY 

^ XZ= $ -25cm. 


E] E-Moncfia 


Go 


©% Ge oco Go 


B 
OFF 
[on 


[3] 5 2 
[E ixi2 
[b] - 3x4+8<1 a ar 
^ The SS.={X:XEQ»xXs- 1} 


[^] 
[3]: 2X+9=17 
7. The S.S. = {4} 
[b] Let the age of the son is X years. 
7. The age of the father is 3 X years. 
oe X4+543X4+5=58 ^ 4X+10=58 
5 4X=48 ^ X=12 
^. The age of the son is 12 years 
» The age of the father is 36 years. 


[or @-4 
© {-2 5-32-45 


xus 
s XS 3 


1 2X=8 


[b] @ The probability the ball is red = 7% - 


@ The probability the ball isn't blue 
=2 


@© The probability the ball is green =-2 =0 
KT!) Port Said 


Geo ,(-1 


@7 [OY NOU 


Sea ae ee ee 


Tess] 5 loa ole yl ats easy Yy ele) Ip Sold åsa al Jal Lo p 


ua 


Ov Go Go dco Go 


ag 
(07-34X-5 
7^. The S.S. = {8} 
72X-1z5 
^ The S.S.= (35455 


1 X=8 


e 
Ia] cr yy* 


vitre 


[5] 

[a] 3 ab? x 2a^b? = 6 ab? 

[b] (2) The probability drawing a card carries an odd 
number greater than 10 -$-0 


@ The probability drawing a card carries an 
4.2 
even number less than 10 =-4- = 2 
3) The probability drawing a card carries a 


i stad 
prime number = 19^ $ 


EE] Kafr El-Shei 


[OI] 


o 
[OIQ] 


a 
@e 


eo Go GG 


©} on» Ow Gris 


[3 | 
[a] « 3x-5=4 
[b] -2x-321 


5 -4 3 2 


ok $x2xi-$ 


c» xa 
O or 


-2% x Gy? 
NH x@y* 


Answers of final examinations | 34 


[a] x yz- GY x 
[b] Ci) The probability of getting 
by7= 35 
(& The euism of getting an even number 
1 


S) The probability of getting a number less 


ms 
than 8 = 75 


[OT] 


a 
Ob 


B 
@-4 [r1 
g 
(D-4x-127 4x28 
^ The S.S.={x:xXEQ>xz2} 
e eese 15  4.2X*8-15 52X-7 
-i ^Tess.-(2] 


@@ Qc © 


@u Gr ©} 


“X22 


ü 2 
la] o? eee (22) x242x3 


=4x84+4x3=5 


-1=143 


[b] 144-8+ 


5 


mtr =r? 


b] G) The probability of getting an even number 


© The probability of getting a number divisible 
SINE 
wys-io7$ 


©o© 


eo 


C503 


eo oa Go 


O4 ©7 +@4 ©} 


— M 
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Answers of final examinations 


a] 73X-5»13 1 3X>18 
i T 


[a] 12x 44244 9-48 4 24 9 81 
[b]-3x-13226 | 43x-39 
+. The SS.= (13) 


"xo 
[b] G) The probability of getting a prime number 
= 1 
= 2 =4 


@ The probability of getting a number more 


(10 (zero ($14 (913521 


Qo Go Go ©) 


v3X-1s2X43 43x-2xs341 
^Xs4 

^s The SS.={x:xXxEQ>xs4} 
n3X47213 
^ The S.S. = {2} 


7GX*2)5213 
“3 X=6 “X=2 
148-12 
byts 120 


[a]-5X-2xX230  .3x-30 
7. The two numbers are : 20 and 50 


m) «0 - «Gf 


16 
25 


[a] (5.4 x 105 + (3:7 x 10°) = (54 + 3.7 x 10) x 10* 
= (5.4 + 37) x 10° 2 424 x 10 = 424 x 10° 
[b] Ci) The probability that the ball is red = 4 = 


@ The probability that the ball is white or 


«455,29 .3 
Ex 15 


Gena 


G (a) 


T 


OO OO G9 Go» 


B8 
[OL] 
&a 
[a]: 5x-6-34 

+. The S.S.= {8} 


18 x 2x 321 
u 


la]j-:5x-222X41 .5X-2xz142 
3X23 xazl 
^ The S.S.= (15253 


mires e(2)-3 


[5] 

m TD a Px Zr. 
CM xa Txa? 

[b] @ The probability of an odd number = 45 = 


Qx«5 Quo (5 OF 


3) The probability of an even number = 


@ The probability of a prime number 
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= Geometry yu 
$ and Pa 
"^ Measurement | 


Unit V 


Geometry and "m ment 


Lesson One 
Lesson Two 
Lesson Three 
Lesson Four 
Lesson Five 


: Deductive proof. 

: The polygon. 
: The parallelogram and its properties. 
: The special cases of the parallelogram. 
: The triangle : 


- Theorem (1) , exterior angle of the triangle. 


Lesson Six 
Lesson Seven 
Lesson Eight 


: Theorem (2) , theorem (3). 
: Pythagoras’ theorem. 

: Geometric transformations. 
Lesson Nine  : Reflection in a straight line. 
Lesson Ten : Reflection in a point. 
Lesson Eleven : Translation. 

Lesson Twelve : Rotation. 


Euclid (325 B.C. - 265 B 


He was a Greek mathematician. He lived in 

Alexandria. Euclid introduced the system of axioms. 

Since this time, geometry of Euclid was considered 

a model of logical proof. 

Euclid's Axioms (notations) : 

* Things which are equal to one thing are equal to 
each other. ` 

* If equals are added to equals, then the sums are equal. | 

* Things which coincide with one another are equal | 
to each other. | 

* The whole is greater than the part. 


Euclid 
( 325 BC - 265 BC) 


Lesson One 
E Lesson C Deductive proof 


In the previous term » we had trained practically how to deduce some properties and 
theorems by measuring and using the geometric tools. 
In this lesson » we will use the geometric properties that we had known before to deduce 
the solutions and proof for theorems and problems theoritically without going to the 
geometric tools in measure. 
Also, in this lesson » we will give some examples to show how to use the deductive 
proof to prove some geometric theorems and problems. 
But before that , we will give you some advices about how to write the proof in 
geometry. 

How to write the proof in geometry ? 

E Read the problem very good to understand all its parts. This may require to read it 
more than one time. 

EJ Write “The given” which are all information given in the problem. 

Write “The required” which is the required to find or to prove. 

Check the existence of a right mathematical figure expressing the problem. If there 
is no figure, draw it by yourself using the information given in the problem. 

Æ Put on the figure all the possible information given in the problem as : side lengths - 
angle measures - signs showing the equality of side lengths - signs showing the 
equality of angle measures - signs showing the parallelism - and so on. 

Ø Think how to use the given information, the facts and the theorems you studied. 
before to get the required. 

Write mathematical sentences, knowing that you must write a reason to each writen 
sentence (if this sentence isn’t one of the given information in the problem), for 
example : You can't write m (Z A) = m (Z B) without writting a mathematical 
reason as Z. A and Z B are alternate angles resulted from cutting two parallel 
straight lines by another line. 

Continue writting these sentences till getting one sentence expressing the required. 
Thus, you finish the proof. - 


( In the following, some examples showing how to write the deductive proof : 


If two straight lines intersect s then the measures of each two verti 
opposite angles are equal. 
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AB and CD are 


two straight lines | the given information 


intersecting at E. 


Required to m (4 AED) = m (Z BEC) what we want to find or prove 
prove (R.T.P.) 


Proof "~ Z AED and Z AEC are two adjacent angles 
where EC U ED = CD 

-. m (Z AED) * m (Z AEC) = 180° 

>'v 4 AEC and Z BEC are 

two adjacent angles The steps of proving the 

where EA U EB - AB truth of the required. 

«<. m (4 AEC) + m (4 BEC) = 180° 

<. m (4 AED) + m (4 AEC) = m (4 AEC) +m (4 BEC) 

~<. m (Z AED) =m (Z BEC) (QED)' 

Similarly » you can prove that m (Z AEC) = m (Z BED) 


In the opposite figure : 
‘AD N BC = {E} where AE = DE and BE = CE 
Prove that : AAEC =A DEB 


Solution 


Given | AD N BC = (E) where AE = DE ; BE = CE 
R.TP. | A AEC =A DEB 
Proof | - ADM BC={E} ~. m(Z AEC) =m (4 DEB) (V.0.A) 
-. In AA AEC and DEB : 
AE = DE (given) 
[cs (given) 
m (4 AEC) = m(Z DEB) (by proof) 
^ A AEC =A DEB 


* Q.E.D. is an abbreviation for quod erat demonstrandum. 
It is a Latin abbreviation which means to be demonstrated 
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In the opposite figure : 
ABO CD = {E} »CD// FM ,F GAB and m (4 MFB) = 40° 
Find with proof : m (4 AEC) 
Given 
Required to 
Proof ~ CD (given) and "AB is a transversal. 
-« m (4 DEB) =m (4 eee ) = 40° (corresponding angles) 
- ABN D= {E} 
- m(4 AEC)=m(4 ~=) (V.O.A) 
^» m (4 AEC) = eee? 


OA » OB » OC and OD are rays 
that start at O 


The sum of the measures of 

the accumulative angles at 

O is 360* 

Construction | Draw DO and E EDO 

Proof +: m (Z EOB) + m (4 BOA) + m (Z AOD) = 180° S 

»m (Z EOC) + m (4 COD) = 180° < H 

<. m(ZEOB)*m(ZBOA)*m(ZAOD)«m(ZEOO) ^" 

+m (Z COD) = 180° + 180° = 360* 

+. m (Z AOB) + m (4 BOC) + m (Z COD) + m (Z DOA) = 360° 

QED.) 


Erne X 
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B 


Unit 


[ime 2 


In the opposite figure : 

m (4 BAC) = 80° » m (Z DCE) = 120° 
and m (Z ACE) = 140° 

Prove that : AB // CD 


Given | m (Z BAC) = 80° » m (4 DCE) = 120° » 
m (Z ACE) = 140° 


| AB // CD 


m (Z DCA) +m (Z DCE) + m (4 ACE) = 360° 
(accumulative angles at C) 
«<. m (Z DCA) = 360° — (120° + 140°) = 100° 
-. m (4 BAC) + m (4 DCA) = 80° + 100° = 180° 
And they are interior angles in the samp side of the transversal AC 
AB // CD "4 
PA 


In the opposite figure : 
m (4 AOB) = 130° , m (Z BOC) - 70* , 
m (4 COD) = 60° and OE bisects ZAOD 
Prove that OE and OB are on one straight line. 
Given 
Proof | ` m (4 AOB) + m (4 BOC) + m (Z COD) + m (Z AOD) 
(Accumulative angles at O) 
^ m(Z AOD) = «9 A sarerea 
+: OF bisects Z --.------- (given) 
^ m(Z AOE) = i m (4 ss 
<. m (4 AOE) = 4 x 
-. m (4 AOE) + m (4 AOB) = 
~. OF and OB are on one straight line. 
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The simple line : It is the line that does not cut itself. 
The non-simple line : It is the line that cuts itself once or more. 
M The closed line and the open line : ) 


The closed line : It is the line that ends where it starts at the same point. 
It may be simple or non-simple. 


The open line  :It is the line whose starting point is not the end point. 

It may be simple or non-simple. 
In the following » there are some figures which show simple lines and non-simple 
lines » closed lines or open lines : 


Simple line Non-simple line 
Closed | Open Closed Open 


The polygon 
It is a simple closed line that consists of three line segments » or more. The polygon is 
named according to the number of its sides. 


Examples for some polygons : 


Triangle Quadrilateral Pentagon Heptagon Octagon 
(3 sides) (4 sides) (5 sides) (7 sides) (8 sides) 
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oO Each line segment of the line segments forming the polygon is called a side. 
Each point resulted from intersecting of two adjacent sides of the polygon is called a 
vertex. Vertex. 

The sum of the side lengths of the polygon is Side 
called the perimeter of the polygon. 

Each line segment joining two non-adjacent 
vertices of the polygon is called a diagonal of the Trio sage >) 
polygon. Diagonal 

The included angle between two adjacent sides of the polygon is called an interior angle. 

The included angle between a side of the polygon and the extension of its adjacent side is 
called an exterior angle. 


^w, 


E Convex polygon and concave polygon: ) 


In the convex polygon : 
If a straight line is drawn to pass through any two consecutive vertices; then the 
remained vertices lie on one side of this straight line as shown in the two figures. 


Ta] iS 


Notice that : 
Any interior angle of the convex polygon has measure less than 180° 


In the concave polygon : 

There are straight lines (one at least) passing 
through two consecutive vertices and the 
remained vertices lie on two different sides of 
the straight line as shown in the two opposite 
figures. 


Notice that : 
There is at least one interior angle of concave polygon of measure more than 180° (reflex angle). 


( l The sum of measures of the interior angles of the polygon: jJ 


We knew before that : The sum of measures of the interior angles of the triangle equals 
180? We can use that to deduce a general rule to find the sum of measures of the interior 
angles of any polygon whose number of sides is n as follows. 


p 
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If we draw from any vertex of the polygon all diagonals that pass through this point » 
then the surface of this polygon will be divided into a number of triangles as shown 
in the following table : 


The sum of measures of the 
interior angles of 
the polygon 


2 x 180° = 360° 


3 x 180° = 540° 


4 x 180° =720° 


From the previous , we deduce that : 
The number of triangles is less than the number of the sides by 2 
Generally : If the number of sides of the polygon is “n” sides » 


then the number of triangles resulting from drawing all the diagonals that pass through 
a vertex of the polygon = (n — 2) triangles. 


‘s The sum of measures of the interior angles of the triangle = 180° 


measures of the interior angles of a polygon of n sides equals (n - 2) x 180° 


For example: 


© The sum of measures of the interior angles of the octagon = (8 — 2) x 180° = 1080° 


ut 
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Unit 
* The sum of measures of the interior angles of the enneagon (nonagon) 
= (9 — 2) x 180° = 1260° 
* The sum of measures of the interior angles of the decagon = (10 — 2) x 180° = 1440° 


he sum of measures of the exterior angles of the convex polygon 
which has n sides 


* We mentioned that the exterior angle of the polygon is ss. 
the angle included between one side and the extension of 
its adjacent side, and although we can draw two exterior 
angles equal in measure at each vertex of the polygon, 
but the rule of the sum of measures of the exterior angles 
use only one exterior angle at each vertex. 


* At any vertex of the polygon » we find that the sum of measures of the i interior angle 
and the exterior angle = 180° 
In the previous figure : m (Z 1) +m (4 2) = 180° 
as an example. 
In the previous pentagon + we find that the sum of measures of the five exterior and 
five interior angles of the pentagon = 5 x 180° 
Since the sum of measures of the interior angles equals 3 x 180? 
~. The sum of measures of the five exterior angles of the pentagon = 2 x 180° = 360° 
We can deduce that for any convex polygon of n sides as follows : 
The sum of measures of the exterior angles + the sum of measures of the interior 
angles = n x 180° 
-. The sum of measures of the exterior angles +(n—2) x 180° =n x 180° 
-. The sum of measures of the exterior angles = n x 180° — (n — 2) x 180° 
= 180? n — 180? n + 360° = 360° 
So we get 
i The sum of measures of the exterior angles of a convex polygon of n sides = 360° 


(taking into account one exterior angle at each vertex) 


| a 
In the opposite figure : 
IMM YN={Z} »m(Z M)- 505; 
m (Z N) 2 70? » m (Z Y) = 85° and 
m (Z L) = 130* 
Find : m (Z X) 


 REEREEENEEEIDMENEE 


EE sy else ile 4g a eaa Y eil tg ald egy ual al 128 


Given |m (Z M) 2 50? » m (Z N) 2 70? » m (Z Y) 2 85? » m(Z L) = 130° 
RTF. |m(Z X) 
Proof |InAZMN: 

+: m(Z M) 2 50? ,m(Z N) 2 70 

-. m (Z NZM) = 180° — (50° + 70°) = 60° 

"m(ZLZY)-m(Z NZM) 

- m (4 LZY) = 60° 

+’ The figure XYZL is a quadrilateral. 

.. The sum of measures of its interior angles = 360° 

-. m (Z X) = 360° — (130° + 85° + 60°) = 85° 


If the ratio among the measures of the interior angles of a quadrilateral 
is2:3:3:4, 
find the smallest anessiire Gf ites ESPERE LESE quadrilafere). 


4 


S on 


Let the measures of the interior angles of the quadrilateral be 2 X »3 X »3 Xand4 X 
+’ The sum of measures of the interior angles of the quadrilateral 
= (4-2) x 180° = 2 x 180° = 360° 
2X43 X4+3X+4 X=360° 
+. 12 X= 360° , s x-3€*- 
+: The smallest measure =2 X ~. The smallest measure of the angles = 2 x 30° = 60° 


Complete each of the following by using | given data for each figure : 


.' The sum of measures of the us +: The sum of measures of the interior 
angles of the figure = ---------- | angles of the figure = -° 
am(ZOQ= i -m(ZzE- 
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The polygon is regular if : e. 
@ A1 its sides are equal in length. 


As examples for the regular polygons : 


The measure of the interior angle of a regular polygon =) 
We knew that the sum of measures of the interior angles of a polygon of n-sides 
= (n—2) x 180° 
Then: 
If the polygon is regular » then its interior angles (whose number is n) are equal in 


(3-2) x 180° _ 


* The measure of each interior angle of the equilateral triangle = 3 


* The measure of each interior angle of the square = 


pce 180° oo» 


= 108° 


* The measure of each interior angle of the regular pentagon = g-mxnm 


(6-2)x1 


* The measure of each interior angle of the regular hexagon — 6 


= 120° 
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The measure of one of the interior angles of a regular polygon is 144° 
Find the number of its sides. 


lution 


+” The measure of each interior angle of the regular polygon of n- sides = 
. (-2x180 _ 
E 


_ (n-2) x 180° 
n 


144° 7. (n-2) x 180° = 144° n 

<. 180° n -360° = 144° n -. 180° n — 144° n = 360° 

^. 36° n = 360° “n=10 

-. The number of sides = 10 sides. 

Another solution 

` The measure of the exterior angle of the polygon 

= eo i i 
d the ids of the interior angle mene poldffiltaides 

= 180° - 144° = 36° = The number of its vertices 


+: The sum of the measures of the exterior angles = 360° | = The number of its interior angles 


= The number of its exterior angles 
ue = 10 angles : gl 


Notice that : 


«<. The number of exterior angles = 
^. The number of sides = 10 sides. 
Remark 
The number of sides of the regular polygon in which the measure of one of its interior 


angles is X^ — 


For example : 
The number of sides of the regular polygon which the measure of one of its interior 


i a^ 136009 vu " 
angles is 144° = 180° — 147 = 10 sides. 


Complete the following table : 


The number of sides 
of the regular polygon 


The measure of one 
of its interior angles 


N Ü 
ED Definition : p 
4 


A parallelogram is a quadrilateral » in which each two opposite sides are parallel. | 


DOR Leary 
ST mi l1 


hw] Each of the above figures is called a parallelogram for AB // DC and AD // BC 

5 Notice that : Wd 
A quadrilateral in which only two sides are parallel is L X - 

9 called a trapezium » as shown in the opposite figure LA, yp 
in which : 4 

) XL/YZ Z Y @. 

e ) 
E N Pr Properties of a parallelogram : » f 
x In the opposite figure : D A 

Ww ABCD is a parallelogram whose diagonals n 
AC and BD intersect at M 9 

9) We can deduce é Ü 
the following properties : 7 ] 

d | n 

AU Le.*m(Z A) +m (Z B) = 180? *m(Z B)* m(Z C) = 180° K 


*m(Z C) * m(Z D) = 180° *m(Z D) +m (Z A) = 180° 


i.e. + AB =CD *AD-BC 
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] 


AM=CM * B] DM 


The perimeter of the parallelogram — The sum of two consecutive sides x 2 


In the opposite figure : 
ABCD is a parallelogram in which : 
AB = 8 cm. » BC = 6 cm. and m (Z B) = 120° 
Find : @ The length of each of CD and DA 
The measure of each of Z D » Z Aand Z C 
© The perimeter of ABCD 


ABCD is a parallelogram » AB = 8 cm. » BC = 6 cm. 
and m (2 B) = 120° 


cp ana DA 
@m(ZD) mc A) anám cz ©) 
E The perimeter of ABCD 
** ABCD is a parallelogram 
-. CD=AB=8 cm. (Properties of a parallelogram) 
and DAZ CB 26cm. (Properties of a parallelogram) 
»m(ZD)=m(ZB)=120° (Properties of a parallelogram) 
»'"m(ZA)*m(ZB)-180? (Properties of a parallelogram) 
»m(Z B) = 120^ 
-. m (Z A) = 180° — 120° = 60° and m (4 C) = m (Z A) = 60° (Second req.) 
The perimeter of ABCD = (AB + BC) x 2 2 
=(8+6)x2=14x2=28cm. (Third req.) 
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Erase b 
In the opposite figure : 
ABCD is a parallelogram whose diagonals intersect at M 
If BC 2 4 cm. ; BM z2 cm. and MC =3 cm. > 
then find the perimeter of A AMD 


Solution 


Given ABCD is a parallelogram whose diagonals intersect at M » BC = 4 cm. » 
BM - 2 cm. and MC =3 cm. 
R.T.F. The perimeter of AAMD 
Proof + ABCD is a parallelogram 
-. BC = AD = 4 cm. (Two opposite sides in a parallelogram) 
+: The two diagonals bisect each other 
«<. MD = MB =2 cm. and AM - MC =3 cm. 


-. The perimeter of A AMD = AD + MD + AM=44+2+3=9cm. 


In the opposite figure : 

ABCD is a parallelogram whose diagonals intersect at M 
If BC = 5cm. » DC 23 cm. ; DM =2 cm. 

and m (4 ABC) = 127° ; 

complete the following * 


EE 5,5 pilos le dla aa Yy rad ona iya al ali 13a p 


In the opposite figure : 

ABCD is a parallelogram »H EAB 
where AB = BH 

Prove that : BHCD is a parallelogram 


Solution 


Given ABCD is a parallelogram and AB = BH 

R.T.P. | BHCD is a parallelogram. 

Proof ** ABCD is a parallelogram ^ AB=CD 
*: AB = BH (Given) 7. DC - BH a) 
~ AB// DC ,HEAB -. BH // DC 2) 
From (1) and (2) : <. DC=BH and DC // BH 
.. BHCD is a parallelogram 


In the opposite figure : 
ABCD is a quadrilateral » its diagonals intersect at M > 
'AB // CD »m (Z AMB)=58° »m(Z MBC) = 32° 
and m (Z MAD) = 26° 
Complete the following proof to prove that ABCD is a parallelogram. 
Given 
RTP. 
Prof | - MEAC 
^. m (Z BMC) = 180? - ..- 


«~. ABCD is a parallelogram. 


A rectangle is a parallelogram with a right angle. 
* Properties of the rectangle : 


* The rectangle has the same properties as the parallelogram in addition : 
D 


@B The four angles of a rectangle are all equal in measure 
and the measure of each is 90° 
ie.m(ZA)=m(Z B) 2 m (Z C) 2 m (4 D)=90° 

Ø The two diagonals of a rectangle are equal in length. c B 
i.e. AC =BD and as the two diagonals bisect each other » then AM = BM = CM = DM 

» where M is the point of intersection of the two diagonals. 
The perimeter of the rectangle = (length + width) x 2 


A rhombus is a parallelogram in which two adjacent sides are equal in length. 


* Properties of the rhombus : 
* The rhombus has the same properties as the parallelogram in addition : 
oO The four sides of a rhombus are all equal in length. 
i.e. AB =BC=CD=DA ^ 


The two diagonals of the rhombus are perpendicular 
and bisect each of its interior angles. D H B 


ie. -AC.L BD 
*m(Z1)2m(Z2)-2m(Z3)-m(z 4) 


*m(Z5)2m(Z6)-m(Z7)-m(Z8) E c 
* The perimeter of the rhombus = the length of one side x 4 
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A square is a parallelogram with a right angle and two adjacent sides equal in length. 


* Properties of the square : 
* The square has the same properties as the parallelogram in addition : 
Ø tts four sides are all equal in length 
i.e. AB=BC=CD=DA 
Its four angles are all equal in measure 
and each of them is of measure 90° 
ie.m(Z A) - m(Z B)» m(Z C) 2 m (4 D) - 90* 
Its two diagonals are equal in length » perpendicular and each diagonal 
bisects the two vertices angles which this diagonal joins. 
i.e. + AC = BD and hence AM = BM = CM = DM > where AC N BD = [M] 
* AC.LBD 
+m (4 ABD) = m (4 CBD) = 45? 
* The perimeter of the square = the length of one side x 4 
Notice that : 
We can also define the square as follows : 
EB A square is a rectangle with two adjacent sides equal in length. 
A square is a rectangle with two perpendicular diagonals. 
A square is a rhombus with a right angle. 
Æ A square is a rhombus with two diagnals equal in length. 


Notice that : 
To prove that the quadrilateral is a rectangle , a rhombus or a square , we must first prove 


that it is a parallelogram , as we see in the previous lesson , then : 


E if: i 
Tw fore Sree One of its angles is right and two 
m d adjacent sides are equal in length. 
: 5 S or 
Its two diagonals are Its two diagonals are One of its angles is right and its 
equal in length. perpendicular — two diagonals are perpendicular. 
or 
|Its two diagonals are perpendicu- 
| lar and equal in length. 


4 or 
| Two adjacent sides are equal in 
length and its two diagonals are 
equal in length. 


[imis 
In the opposite figure : 


XYZL is a rhombus in which m (4 LYZ) = 27° 
Calculate the measures of the angles of the rhombus XYZL 


Given XYZL is a rhombus in which m (Z LYZ) = 27° 
R.T.F. m (4 XYZ) »m(Z XLZ) »m (Z X) and m (Z Z) 
Proof +: YL is a diagonal in the rhombus XYZL 
7. YL bisects Z XYZ - m (4 XYZ) 22 x 27? = 54° 
+: Each two opposite angles in the rhombus are equal in measure. 
<. m (Z XLZ) = 54° 
*' The rhombus is a special case of the parallelogram 
- m(Z X) +m (Z XYZ) = 180° 
-. m (Z X) + 54° = 180° -. m (Z X) = 126° 
<. m (4 Z) = 126° ^ (The req.) 


Try to solve this example by another method using the properties of the 
rhombus 


. SeN 
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In the opposite figure : 

ABCD is a square. Draw DH // AC to intersect BC at H 
E Prove that : CH = BC 

Ø Find : m (4 ADH) 


Given ABCD is a square and DH // AC 

RTP. | CH-BC 

R.T.F. | m(Z ADH) 

Proof | -+ AD // BC (Two opposite sides in the square) and H € BC 

- AD//CH 

+: DH // AC (Given) 

-. ACHD is a parallelogram - CH=AD 

But AD = BC (Two opposite sides in the square) 

^. CH 2 BC (First req.) 
+: AC is a diagonal in the square ~. CA bisects Z BCD 
*: m (Z BCD) = 90° 7. m (Z ACD) = 45° 
+: DH // AC and CD is their transversal 

+. m (Z CDH) = m (Z ACD) = 45° (Two alternate angles) 

s's m (4 ADC) = 90° (Property of the square) 

^. m (4 ADH) = m (4 ADC) + m (4 CDH) 


= 90? + 45° = 135° (Second req.) 
In the opposite figure : 


ABCD » EBCF are two parallelograms » 
D and E belong to AF » AB =FC BC =DE 


Prove that : The figure DBCE is a rectangle. 
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Solution 


Given | ABCD and EBCF are two parallelograms ; AB = FC ; BC = DE 


RTP. | The figure DBCE is a rectangle. 
Proof +: ABCD is a parallelogram. 

» *: D and E belong to AF 

s% DE- BC 

» ^ ABCD is a parallelogram. 

» * EBCF is a parallelogram. 

^ DC=EB 


-. DBCE is a rectangle. 


<. AD // BC 
^. DE// BC 


«<. DBCE is a parallelogram. 


^ AB=DC 


~<. FC = EB but: AB = FC 


-. DBCE is a parallelogram and its diagonals are equal in length. 


(Q.E.D) 


Using the given in each figure » complete where M is the intersection point of the 


diagonals : 


* ABCD is a parallelogram : 
*'The perimeter of A ABC = 


* ABCD is a rhombus : 
* AD = cm. 
*m (4 BAM) 


* ABCD is a square : 
* The perimeter of the square 


*m(Z BAC)- 


a 
q 

c B 
* ABCD is a rectangle : 


*BD--—— em. 
*m(Z MCD)- 


A 


, Lesson ( 


Theorem (1): W 
The sum of the measures of the interior angles of a triangle is 180° 
x 


Given ABC is a triangle 

RTP. m (Z A) +m (Z B) +m (Z ACB) = 180° 

Construction | Draw CX // AB 

Proof ‘~ 2 XCY is a straight angle 
-. m(Z XCA) + m (Z ACB) + m (Z BCY) = 180° 
vXYUJAB 
-m(ZXCA)2m(Z A) (alternate angles) 
»m(Z YCB) 2m (Z B) (alternate angles) 
-. m (Z A) +m (Z ACB) +m (Z B) = 180° 


In the opposite figure : 

ABC is a triangle in which m (Z A) = 75? » 
m (4 B) = 60* , X GAB and Y EAC 

such that XY // BC 

Find : m (Z AYX) 


Given | XY // BC >m (Z A) 2 75? and m (4 B) = 60° 
RTF. | m(Z AYX) 
Proof w m (Z A) z 75? and m (Z B) = 60° (given) 
, The sum of measures of the interior angles of A ABC = 180° 
-. m (Z C) = 180? — (75° + 60°) = 180° — 135° = 45° 
- XY // BC and AC is a transversal. 
-. m (Z AYX) =m (4 C) = 45? (corresponding angles) 
(Try to solve the example by another method.) 


— (Vi Yee / altel V at, wall E 
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uec 
In the opposite figure : 
BM bisects Z ABC , CM bisects Z ACB 
and m (Z BMC) = 125° 
Find : m(Z A) 


Solution 


Given BM bisects Z ABC » CM bisects Z ACB and m (Z BMC) = 125° 
RTF. m(ZA) 

Proof +: The sum of measures of the interior angles of A MBC = 180° 
and m (Z BMC) = 125° 

^ m(Z 1) +m (Z 2) = 180° — 125° = 55° 

But m (Z ABC) =2 m (Z 1) and m (4 ACB) 22m (4 2) 

<. m (4 ABC) +m (Z ACB) =2 x 55° = 110° 

*" The sum of measures of the interior angles of A ABC = 180° 

«^. m (Z A) = 180° — 110° = 70° 


BÓ FSINTELZSE E S IS Y AR 
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he exterior angle of the triangle X 


In the opposite figure : 
If ABC is a triangle » D € CB and D CB ; then Z ABD 
is called an exterior angle of A ABC 


Notice that : 


In the opposite figure : 
4 ACD is not an exterior angle of A ABC 
because D¢ BC 


The measure of the exterior angle of a triangle : 


The measure of the exterior angle of a triangle is equal to the sum of the measures of its 
non adjacent interior angles. 


In the opposite figure : 

If ABC is a triangle » D C CB and DÉCB ; 

then m (Z ABD) 2 m(Z A) +m (4 C) 

We can prove that as follows : 

'" m(ZA)*m(Z C)+ m (Z ABO) = 180° 

»m (Z ABD) + m (Z ABC) = 180° 

~. m (Z ABD) + m (4 ABC) =m (Z A) +m (4 C) +m (4 ABC) 
- m(Z ABD) 2m(Z A) e m(Z C) 


A 


Notice that : 


The measure of the exterior angle of a triangle is greater than the measure of any interior 
angle of the triangle except its adjacent angle. 


i.e. In the previous figure : m (4 ABD) > m (Z A) and m (4 ABD) > m (4 C) 


puni 


In the opposite figure : 

ABC is a triangle »D EBC and EC AC 
where BE bisects Z ABC » m (4 A) = 80? and 
m (Z ACD) = 150° 

Find : lj (7 ABO) inc BED 
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Given BE bisects Z ABC »m (Z A) = 80° and m (Z ACD) = 150° 
RTF. | @m(2 A80) m (4 BEC) 

Proof SZ ACD is an exterior angle of A ABC 

^. m (4 ACD) 2 m (Z A) +m (4 ABC) 

^. 150° = 80° + m (4 ABC) 

-. m (Z ABC) = 150? — 80° = 70° 

+: BE bisects Z ABC (given) 

7. m (4 ABE) = 4 m(Z ABO) = W =35° 

«t Z BEC is an exterior angle of A ABE 

^ m (4 BEC) =m (Z A) + m (Z ABE) = 80° + 35° = 115° (Second req.) 
(Try to solve this example by another method.) 


In each of the following figures » find the measure of each angle marked by ( ? ) 


If two angles of one triangle equal two angles of another triangle in measure » then the 
third angle of the first triangle is equal in measure to the third angle of the other triangle. 
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In AA ABC and DEF , 


A 
ifm (Z A) » m (Z D) and m(Z B) 2m (Z E) > P A 
then m (Z C)=m (4 F) 
“You can check the truth of the previous 
F B c ^B 


by measuring" 


rona 


In the opposite figure : 

ABC and DEF are two triangles » 
E@BC ,F GBC » DE// AB and 
DF / AC 

Prove that: m (Z A) = m (Z D) 


Given | DE//ABand DF // AC 

RTP. | m(ZA) -m(ZD) 

Proof | -+ DE// AB and BC is a transversal to them. 
«^. m (Z 1) 2 m (Z 2) (corresponding angles) 
+: DF // AC and BC is a transversal to them. 
-. m (Z 3) 2 m (Z 4) (corresponding angles) 
In AA ABC and DEF : 

7 m(Z1)2m(Z2)andm (4 3) - m(z 4) 
^ m(ZA)2m(ZD) 


* If the sum of measures of two angles in a triangle equals 90? » then the third angle 
is right. 

+ If the sum of measures of two angles in a triangle is less than 90? » then the third angle 
is obtuse. 

* If the sum of measures of two angles in a triangle is more than 90°; then the third 
angle is acute. 
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In the opposite figure : 

ABC is a triangle in which m (Z A) 22 m (Z B) 2 4 X? and 
m(zC)z7»x 

Prove that : Z C is an obtuse angle. 


Given m(ZA)=2m(ZB)=4X° and m (4 C) 2 7 X^ 

R.T.P. Z C is an obtuse angle. 

Proof 7"2m(ZB)24X* «m(ZB)=2X° 
-m(ZA)e-m(ZB)-420 +2 X 262C 
7m(ZC)-7X*  -:m(ZA)«m(ZB)«m(Z C) 
-. 4 C is an obtuse angle. 


Remark (3) 
If the measure of an angle in a equals the sum of measures of the other two 
angles » then the triangle is ri; gled. 


In the opposite figure : 
If ABC is a triangle in which : m (Z A) +m (Z C) 2 m (Z B) 
„then m (4 B) = 480°" = 90° 


i.e. A ABC is right-angled at B 


ABC is a triangle in which m (Z A): m (4 B): m (4 C) 22:3:5 


Prove without finding the measures of the angles of the triangle that the triangle is 
right-angled ; then mention the right angle. 


Solution 


Given ABC is a triangle in which m (Z A) : m(Z B) :m(ZzC)z22:3:5 
R.T.P. A ABC is right-angled and mention the right angle. 
Proof ' m (Z A) +m (Z B) is equivalent to 5 parts and m (Z C) 
is equivalent to 5 parts 
-m(ZA)«*m(ZB)- m(ZC) 
-. A ABC is right-angled at C 


— aaa aay 
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Follow : The triangle 


The ray drawn from the midpoint of a side of a triangle parallel to another side bisects 
the third side. 


Given D is the midpoint of AB » DE // BC 
RTP. E is the midpoint of AC 
Construction | Draw AX // BC 
Proof - AX // DE // BC. 
> AB and AC are two transversals 
to them at D and E respectively. 
> AD=DB ^ AE=EC 
~. Eis the midpoint of AC 


In the opposite figure : 

ABCD is a parallelogram »H C AD such that AD = DH , 
HCN AB={0} 

Prove that : (J Hc = co Bs -5o 


Given | ABCD is a parallelogram ; AD = DH and HC N AB = (0) 
RTP. | Wluc-co AB=BO 
Proof In AHAO: 
+: D is the midpoint of HA (Given) > 
DC // AO (Definition of the parallelogram) 
^. Cis the midpoint of HO 
i.e. HC - CO (Theorem) (QED. 1) 
+: Cis the midpoint of OH (Proved) 
> CB// HA (Definition of the parallelogram) 
-. B is the midpoint of AO 
i.e. AB = BO (Theorem) 


Unit 


The line segment joining the midpoints of two sides of a triangle is parallel to the third side. 
In the opposite figure : ha. 

If ABC is a triangle in which D 

is the midpoint of AC > 

E is the midpoint of AB » then : ED // BC 


Example 2; 

pe opposite figure : 
X is the midpoint of AB » 
XY // BC and Z is the midpoint of DC 
Prove that : YZ // AD 


X is the midpoint of AB » Z is the midpoint of CD and XY // BC 
YZ AD 

In AABC: 

AX = XB » XY // BC 

^ AY-2YC (Theorem) 

InAACD: ‘~ AY - YC (Proved) »DZ=ZC (Given) 
- YZ//AD (Corollary) (Q.E.D) 


In the opposite figure : 
ABCD is a parallelogram and M is the point 
of intersection of its two diagonals. 
Draw MH // BC to cut AB at H 
Complete the solution to prove that AH = HB 
Given 
RTP. 
Proof +: ABCD is a parallelogram 
-. Mis the midpoint of 
InAABC: 
+ Mis the midpoint of 
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The length of the line segment joining the midpoints of two sides of a triangle is equal to 
half the length of the third side. 


Given ABC is a triangle » D is the midpoint 

of AB > His the midpoint of AC 

RTP. DH- d Bc 

Construction | Draw HO // AB to cut BC at O 

Proof +: D is the midpoint of AB > H is the midpoint of AC 

~. DH // BC (Corollary) 

>'v HO // AB (Construction) » H is the midpoint of AC 
<. O is the midpoint of BC 4. BO= i BC 
» ^ The figure DHOB is a parallelogram. 

<- DH=BO= 4 BC 


In the opposite figure : A 


ABC is a triangle in which X » Y and Z are the midpoints 
of AB » BC and CA respectively. Le 


IfX¥ =3 cm. ,YZ=5 cm. and ZX = 6cm. > waa 
ys B 


then find the perimeter of A ABC c 


Solution 


Given ABC is a triangle in which X » Y and Z are the midpoints of AB; 
BC and CA respectively »XY 23cm. ; YZ = 5 cm. and ZX = 6 cm. 
R.T.F. | The perimeter of A ABC 
Proof In AABC: 
*' X is the midpoint of AB and Z is the midpoint of AC 

XZ = 4 BC (Theorem) |  BC=6x2= 12cm. 
Similarly >~ X is the midpoint of AB and Y is the midpoint of BC 
s XY=4 AC | 4AC-3x226cm. 
Similarly * Y is the midpoint of BC and Z is the-midpoint of AC 
-YZ-laB -AB-5x2-10cm. 
-. The perimeter of A ABC = AB + BC + CA = 10 + 12 + 6 = 28 cm. 

(The req.) 
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In the opposite figure : 

ABCD is a parallelogram in which : 

ACN BD = {M} > Eis the midpoint of AB 

>F is the midpoint of BC 

Prove that : The figure EBFM is a parallelogram. 


ABCD is a parallelogram ; E is the midpoint of AB 
> Fis the midpoint of BC 
The figure EBFM is a parallelogram. 
** ABCD is a parallelogram whose diagonals intersect at M 
^. Mis the midpoint of each of AC and BD 
<. InA ABC: 
+: Eis the midpoint of AB »M is the midpoint of AC 
~. EM // BC ^ EM // BF 
;EM - 4 BC (Theorem) ^ EM - BF 
~<. The figure EBFM is a parallelogram. 


In the opposite figure : : 
XYZ is an equilateral triangle whose side is of length 6 cm. » 
D is the midpoint of YZ and H is the midpoint of XY 
Complete the following solution to prove that : 
A HYD is an equilateral triangle and find its perimeter. 
Given 
RTP. 
Proof | - D is the midpoint of - 

^: His the midpoint of 

InA XYZ: 

+: D is the midpoint of ---..---- 

= DH=> 

From (1) » (2) and (3) : 

- AHYDis --- 
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Pythagoras' theorem 


© Draw the right-angled triangle ABC at A in which AB = 4 cm.» AC = 3 cm. 
If your drawing is accurate» you will find that : The length of the hypotenuse BC is 5 cm. 


* Draw a square on each side of the triangle as in the opposite figure 
From the opposite figure, we find that : 
The area of the square drawn on AB = (AB)? = 16 cm? 
The area of the square drawn on AC = (AC)? = 9 cm? 
The area of the square drawn on BC = (BC)? = 25 cm? 


The area of the square drawn on BC is 


ee equal to the sum of the areas of the two In other words : 
squares drawn on AB and AC (BC)? = (AB)? + (AC)? | 
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The verbal formula of this relation is defined by Pythagoras’ theorem. 


Pythagoras' theorem : 

The sum of areas of the squares on the sides of the right angle 
of a right-angled triangle is the same as the area of the square 
on the hypotenuse. 


Pythagoras 
4 (582-501 B.C.) 
We can also write the previous theorem as follows : .. 


In a right-angled triangle» the square of the length of the hypotenuse 

is equal to the sum of the squares of the lengths of the other two sides. 

ie. 

If ABC is a right-angled triangle at A> then : 

(BC)? = (AB)? + (AC B 

From the previous relation, we can deduce the following two relations : 


(AB)? = (BC)? - (AO? (AC)? = (BC)? - (AB)? 


In each of the following figures, find the side length which is denoted by sign (?) : 
c 


c 


B 15cm. 8.5 cm. 


Fig. (1) Fig. (3) 


Solution 
In fig. (1) : 
** A ABC is right-angled at A 
^. (BC)? = (AB)? + (AC)? = (15)? + (20)? = 225 + 400 = 625 
- BC 21625 = 25 cm. 
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In fig. (2) : 
^ A ABC is right-angled at B. 
+: (AB)? = (AC)? - (BC)? = (15)? - (9? = 225-81 = 
144 = 12 cm. 
In fig. (3) : 
w A ABC is right-angled at C 
- (AC) = (AB)? - (BOY = (8.5)? - (7.5? =72.25 — 56.25 = 16 


^ AC 2416 2 4 cm. 


In the opposite figure : 
A ABC is right-angled at A 
Complete the following table : 


ABO 8cm. 12cm. 12cm. 20cm. Dp eee 
ace 6cm. 9cm. [E 12cm. 45cm. P 


38888 ZEE scm. 25cm. 20cm. 75cm. 


inier 
In the opposite figure : A 
ABCD is a quadrilateral in which : ; 
m(Z B)2m(Z ACD) = 90° , AB 24 cm. » BC = 3 cm. and AD = 13 cm. 
Find : The length of each of AC and CD 


Solution 


Given m (Z B) 2 m (Z ACD) 2 90? , AB 24 cm. » BC 23 cm. and AD = 13 cm. 
R.TE. | The length of each of AC and CD 

Proof +: A ABC is a right-angled triangle at B 

7. (AC)? = (AB)? + (BC)? (Pythagoras’ theorem) 

7. (AC) = (4)? +B)? = 16+9=25 

7 AC=125=5 cm. (First req.) 
+: AACD is a right-angled triangle at C 

+. CD? = (AD? - (AG? 

-. (CD)? = (13)? — (5)? = 169 — 25 = 144 (Pythagoras’ theorem) 

^ CD =1 144 = 12 cm. (Second req.) 


E 
$ 
C3cm.B 
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In the opposite figure : 

ABC is a right-angled triangle at B , DC AC 
such that BD | AC ; AB =8 cm. and CB = 6 cm. 
Find : The length of BD 


Given | A ABC is right-angled at B ;» BD L AC 

»AB =8 cm. and CB = 6 cm. 

R.TF. | The length of BD 

Proof | -: A ABC is right-angled at B 

<. (AC)? = (AB)? + (BC)? (Pythagoras’ theorem) 
2. (AC)? = 64 + 36 = 100 x. AC= 100 = 10 cm. 

>% The area of AABC = } BC x AB = 4 x 68-24 cm? 

> The area of A ABC = 4 AC x BD 

^ 24=4x 10 x BD *.24=5BD 

^ BD= 4 =438 cm. 


In the opposite figure : 

ABC is a triangle in which AB = 13 cm. 

»AC = 15 cm.» D € BC such that 

AD L BC and BD =5 cm. 

Complete the following proof to find the length of DC 
"^ A ABD is right-angled at D 

^ (AD)? = (AB)? = (————)* 

s's AADC is right-angled at D 

^ DCP = (—)*- (AD)? 

e DO = AK Re cm: 
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Can you prove Pethagoras' theorem theoretically ? ) 


- We can prove Pethagoras' theorem which has been explained theoretically as follows : 
In the opposite figure : DML 
If ABCD is a square and the points P A 
X >Y »Z and L divide its sides AB » BC 
CD and DA respectively into two parts » 
one part is M length unit and the other is N length unit 


AL=BX =N length unit 
In AA AXL and BYX : { AX = BY = M length unit 
m (Z A) 2 m (Z B) = 90° (properties of the square) 


i.e. A AXL = A BYX (two sides and the included angle) 
Similarly we can prove that : 
ABYX=ACZY »ACZY=ADLZ »ADLZ=AAXL 


AAXL=A BYX = A CZY = A DLZ 

» then we deduce that : XY = YZ = ZL- LX 

The figure XYZL is a rhombous 

` m(Z 1) +m (4 3) = 90° 

»m(42)=m(43) (from congruence) 
-m(Z1)-m(Z2)-90^ ~. m(4 LXY)=90° 

-. The figure XYZL is a square 

»then the area of the sqaure XYZL 

= The area of the square ABCD — 4 the area of A AXL 


+ (XY 2(M e Ny -4x 4 x MN 


7 (XY)? =M? -2MN - N -2 MN 
< (KY)? =M? +N? ~ KY) = (BY? + BX? 
In A XBY which is right-angled at B : 


The square of the length of the hypotenuse = The sum of the squares of the lengths 
of the other two sides. 
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r| Enrichment info reading only) | 
You can get three numbers representing the lengths of sides of a right-angled triangle 
as follows : 


@ it M is an even number bigger than 2, then the numbers M» (y- 1» y +1 
represent three lengths of sides of a right-angled triangle as shown in the 
following table : 


© if Mis an odd number bigger than 2; then the numbers M, M: Mal 
represent three lengths of sides of a right-angled triangle as shown in the 
following table : 


You can prove Pethagoras' theorem by using computer through the Paint programme as 
shown in the computer activities at the end of that book. 
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A practical activity to prove: 
Pethagoras’ theorem i 


S 


«om NS 


< 
a 


> ae 


* Cut the square drawn on AB and the square drawn on AC 
* Cut the numbered areas by numbers @ > €) » @ and O 


Try to stick the areas you cut on the areas with their corresponding 
numbers on the square drawn on the chord BC 


cS * (3 
Qu. 


* If you are accurate in your work; you will find that they are completely 
congruent» so we prove Pethagoras’ theorem practically which says : 


O9 


Q 
ZA 


b 
E 
2 
* 
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} 
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-Lesson Eight 
Geometric transformations 


Bassim and Ayman play with a set of plastic letters. In each time » they notice the 
change which occurs to a certain letter as ( F) if they : 


Ø Reflect its position. E oo E 
Reflection 


Move it straight a certain distance. 


Translation 


Æ Rotate it with a certain angle. fi «m E > my 


Rotation Rotation 
anticlockwise clockwise 


By noticing the change that occurs to every letter compared with the figure preceding 
it » write down each figure the suitable word (reflection » translation » rotation) : 


B "» B BB F LL o - o m 


In each of the following figures » notice the image of A ABC and deduce what 
happened to it : 


Fig. (2) ] Fig. (3) 
Fig. (1) : AABC has been reflected. 
© Fig. (2) : A ABC has been translated. 
© Fig. (3) : A ABC has been rotated. 


ee” 
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In each of the previous figures , notice that : 

© The point A has been transferred to A ie. A——»A 

© The point B has been transferredtoB i.€.B——»B 

© The point C has been transferredto i.e. C—+C 

Thus » all the points of A ABC have been transferred to another position » then we say 

that A ABC has been transformed from position to another position. 

From the previous, we deduce that : 


Tf all the points of a geometrical figure have moved according to a certain system » then 

we will obtain an image in a new position to the same figure » then we say that this 

figure has been under the effect of a geometric transformation. 

i.e. The geometric transformation maps each point P in the plane onto an image point 
P in the same plane. 

Geometric transformations are many types as reflection » translation and rotation which 

we will study each of them in detail in the following lessons. 


Describe the type of the geometric transformation (reflection » translation 


or rotation) in each of the following figures : 
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Lesson Eight 
use 


Draw the image of each of the following figures according to the 
illustrated geometric transformation ; then describe its type : 


O c:»—-«-4.y» B c»—-cx.-» 


Bec:»—-«:-» 


EP 


Solution 


Uc:»—-ox-4;y«5 
I.e. X transferred to X — 4 and 
y transferred to y + 1 » therefore we get : 
A(250) —-A (2-4 5041) 
Le.A (-2 1) 
B (4 52) +B (4-4 5241) 
Le.B (053) 
C(5,3)—-G(-4,341) 
ie. C354) 
From the graph » it is shown that A ABC has been translated to become A ABC 


sci ee EMEN MEME — 
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Boc:»—-cx.-» 
Le. am 
A(C351——-A(3 5-1)  [Note:-(-3) 23] xH 
B(-354)—— B (3 .-4) 
CC1,)—+¢1a 5-1) 

From the graph » it is shown that A ABC 
has been rotated to become A ABC 

Bc >yy—-@>-y) 

AQ >1)—+A (05-1) 
B (2 53) —+B (2 »-3) 
C(5 +2) + CG »-2) 
D(3 50) —+D@ >0) 
From the graph » it is shown that the shape 


ABCD has been reflected to become ABCD 


Came 


Draw the image of the quadrilateral ABCD where A (1 » 1) »B (4 s 1) »C (4 »3) 
»D (1 55) according to each of the following transformations » then describe its type : 


Bü c.»—-cx:.» c.»—-c»y»o Boe»—-o-» 
BA 


a 


Ox.y—-c xy) 
Le. 
A(151) —-À C151) 
B(4»1) —-B 451) 
C4 ,3)— (-4,3) 
D(1 55) ——»D(-1 55) 
The transformation is reflection 


B«>y—-cy»» 
Le. 
AQ51——ÀC1:1) 
B(4;1)——-B (-154) 
C@+3)—+€ (-3 4) 
D(55——DCc5;1) 
The transformation is rotation. 
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Boc:»—-c:y-» 
i.e. 
A (151) —AÀ (1 5-4) 
B (451) ——B (4-4) 
C (4 +3) —+C (4 »-2) 
D(1 >5)—+D (1 »0) 
The transformation is translation. 


Map each of the following shapes due to the geometric transformation above it » 
then describe its type : 


B c:»—-cx.-» Boc:»—-cx:» 


Tf you stand in front of a plane mirror » then you will 
see your picture (image) reflected in the mirror in 
the same size and details and you will notice also 
that the distance between the image and the mirror 
equals the real distance between you and the mirror. 
If you approach the mirror » then you will find that 
your image approaches also the mirror. 


M Reflection in a straight line ) 


Reflection in the straight line L maps each point A to the point A 
in the same plane such that : 


Elli AÉ L then the straight line L is the perpendicular 
bisector to the line segment AA 


GiB EL, then B is reflected onto itself 


i.e. B coincides B 


E Draw an arc of a circle with centre A 
to cut Lat B and C 


Æ with the same radius length taking B and C as centres » 
draw two arcs in the other side of the straight line L to 
intersect at A » then A is the image of A by reflection in L 

Check by measuring that : ! 

AA .L Land L bisects AA 


Lesson Nine 


| Fi g the image of a polygon by reflection in a given straight line 
* To find the image of a polygon as A ABC by reflection in the straight line L » we do 
as follows : 
{1} Find the image of each vertex of A ABC 
by reflection in the straight line L as we did before 
(À is the image of A » B isthe image of B and 
C is the image of C) E 
Ø Draw AB , BC and CA ; then A ABC is the image of A ABC ~ À 
by reflection in the straight line L b s 
Check by measuring that : e = 
* AB - AB »BC=BĊ and CA c ÓÀ 
*m(ZA) -m(ZA) »m(Z B) -m(Z B)andm(Z C) - m (Z C) 


From the previous, we deduce that : 
Reflection is a geometrical transformation which transforms the geometrical shape into 
another one congruent to it (equal to it in its side lengths and angle measures)» 


but the direction of reading the shape is the opposite direction of reading the image. 


Notice that : AE 
The reading of A ABC is clockwise while the reading of A ABC is anticlockwise. 


Draw the image of the rectangle ABCD in which AB = 4 cm. , BC = 2 cm. 
by reflection in AB 
Solution 


First : We draw the rectangle ABCD in which 
AB = 4 cm. and BC = 2 cm. 


Second : To find the image of the rectangle ABCD 
by reflection in "AB we do as follows : 


E The images of A and B by reflection in AB are the same because they belong to AB 


(£g) Y ps / aliad \/oW cut, wall E 
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E We find the image of D by reflection in AB ; let it be D » the image of C by 
reflection in AB let it be C » then we get the rectangle ABCD to be the image of the 
rectangle ABCD by reflection in AB 

Notice that : 
@av=ad »DC = DÒ , CB = CB and AB is a common side. 
i.e. Reflection in a straight line reserves the lengths of the line segments. 
Ein (4 BAD) =m (Z BAD) m (4 ABC) = m (4 ABC) 
»m (Z C) 2 m (4 C) and m (4 D) =m (4 D) 
i.e. Reflection in a straight line reserves the measures of angles. 
From the rectangle ABCD : AD // BC » from the rectangle ABCD : AD // BC 
~^- The images of the two parallel line segments are also two parallel line segments. 
I.e. Reflection in a straight line reserves parallelism. 


The reading of the rectangle ABCD is in the clockwise direction while the reading 
of the rectangle ABCD is in anticlockwise direction. 
I.e. Reflection in a straight line doesn't reserve the orientation of the vertices of 
the figure. 
If a point lies on DC and we find its image by reflection in AB » we find its image 
lieon DC 
i.e. Reflection in a straight line reserves the betweenness. 


[uec 

In the =e figure : 
ABCD is a quadrilateral in which m (Z A) = 100° and 
‘AD // BC If the figure XYZN is the image of the figure 
ABCD by reflection in the straight line L 
Find : m (Z Y) 


Solution 


+: The figure XYZN is the image of the figure ABCD by reflection in L 

-. X is the image of A by reflection in L «<. m(Z X)=m(Z A) = 100° 
(Because the reflection in the straight line reserves the measures of angles) 

+: XN is the image of AD and YZ is the image of BC by reflection in L and `» AD // BC 

-. XN // YZ (Because the reflection in a straight line reserves parallelism) 

©. m (Z X) +m (Z Y) = 180° (Two interior angles in the same side of the transversal) 

-. m (Z Y) = 180° — 100° = 80° (The req.) 


gr ám 
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-Lesson Nine 
I Finding the image of a circle by reflection in a given straight line 


© To find the image of a circle M by reflection in the straight line L » 
we do as follows : 


oO Find the image of the centre M by reflection L 

in Las we did before » say M POE II UE 
Use the compasses with radius length equal to the radius 

length of the circle M to draw a circle with centre M 

that will be the image of the circle M by reflection in L 


Optical illusion 


Draw the image of the triangle by Look at the picture. What do you see ? 
reflection in the straight line L : i 


I Reflection in the x-axis I Reflection in the y-axis 


* If A (2 » 3) is a point in the Cartesian © If A (2 »3) is a point in the C. aan 
coordinate plane and the required is coordinate plane and the required is 
finding its image by reflection in finding its image by reflection in 
X X (the X-axis) » then draw AA such yy yy (the y-axis) » then draw ‘AA such 


= 
that X X is the line of symmetry of it : that yy 1s the Theor Symunbury o Tes 
p 


MM 
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Then we find that : Then we find that : 
A(253) —-A (25-3) A(Q53)—- À (233) 


i.e. The reflection in the X-axis changes | i.e. The reflection in the y-axis changes 
the sign of the m projection the sign of the 1*' projection 
(y-coordinates) (X-coordinates) 


A(X%sy) meen Axy | | | AG Peete. à (ox sy) 


For example : For example : 
*Q54—-Qs-4 . *(254)—- (7254) 
*(-35»1) —- C3>-)) *(-3»1——- G51) 

e (5 »—6)— 556 e (5-6 —— (-55-6) 
*(-25-1)—- (-251) *(-25-1)—- 25-1) 


Remarks 


GB The image of the point (X » 0) by reflection in the X-axis is itself because it lies 
on the X-axis 
For example : (5,0) _bytflectionin | (5,0) 
the X-axis 


The image of the point (0 » y) by reflection in the y-axis is itself because it lies 
on the y-axis 


For example : (0 ,—3) conem 


the y-axis (05-3) 
Æ The image of the point (0 » 0) by reflection in the X-axis or the y-axis is itself 
imag pot 
because it lies on both two axes. 


Complete the following table : 


The point G»D|Q»-» c1,5|c2.-[e.-» 
Its image by reflection | 
in the X-axis 
Its image by reflection 
in the y-axis 
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Draw on a square lattice the triangle ABC where A (9 s5) 5B (6 s 1) and C (2 92): 
@ Draw A ABC which is the image of A ABC by reflection in the X-axis 
Draw A ABC which is the image of A ABC by reflection in the y-axis 


Solution 


Max uM 91) »B (4 » 1) and C (3 53) » then draw its image by 
reflection in : 
E The x-axis BJ The y-axis 

M 
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* In the opposite figure : 
ABC is a triangle » AD -L BC ; D is the midpoint of BC » we find that : 
* The image of A by reflection in L is itself (A) 
* The image of B by reflection in L is C 
© The image of C by reflection in L is B 
i.e. The image of A ABC by reflection in Lis A ACB 
We can say that A ABC is transformed to itself by reflection in the straight line L » 
Therefore the straight line L is called the axis of symmetry of A ABC 


From the previous, we can deduce the definition of the axis of symmetry as follows : 


If the reflection in a line transforms the figure to itself » then this line is called an axis 
of symmetry of the figure. 


TT 


Scalene 


Zero (does not exist) 


An isosceles trapezium 


a 


The regular hexagon 


6 


On a square lattice » determine the point A » B and C in each case ; then find the image 
of A ABC by reflection in XX (X-axis). 

Mention if XX is an axis of symmetry of A ABC or not : 
B^o:».56:.5.co.-» 

Baa 22) 3B (4 50) »C(1 »—2) 


O.a — Aa,-3) 
BG,) —-BQG;-10 
C(0,-)——- € (0.0 
-. A ABC is the image of A ABC by reflection in X-axis 


e XX is not an axis of symmetry of A ABC 
because it does not transform the figure ABC 
to itself by reflection. 
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Beaa.2 —-ca.-2 
B(4.0) ——- B (4 »0) itself 
C »-2)—> ACI 92) 
-. A CBA is the image of A ABC 
by reflection in XX (X-axis) 
© XX is the axis of symmetry of A ABC 
because it transforms A ABC by reflection in it to itself. 


In the opposite figure : 

ABC is an equilateral triangle. X » Y and Z are the midpoints of its sides. 
Complete the following : A 
E The image of A AXZ by reflection in XZ is - 

Ø The image of the figure AZYX by reflection in AY is «++ 

© A ABC is the image of A ACB by reflection in 

E The number of axes of symmetry of the figure ABYZ is ---------: £ 


The number of axes of symmetry of A ABC is 


— 


Reflection in a point M maps each point A in the plane to the 
point A in the same plane where M is the midpoint of the line 
segment AA ; the point M is called the centre of reflection 
and the image of M by reflection in M is itself. 


[ Finding the image of a point by reflection in a given point 
* To find the image of a point as A by reflection in M » we do as follows : 
@draw AM 
Using the compasses with open length equals MA » 
then use M as a centre and draw an arc to intersect AM 
ata point as A » then A is the image of the point A by 
reflection in the point M 
From the previous » we found that : MA - MÀ 


ria the image of A by reflection in M to be A as we 
mentioned before. 


Æ Similarly find the image of B by reflection in M to be B. 
EJ Draw AB to be the image of AB by reflection in the point M 
Notice that : AB = AB and AB // AB 


The image of a line segment by reflection in a point is a line segment parallel to 
the original one and its length equals the length of the original line segment. 


Fl Finding the image of a polygon by reflection in a given point 
© To find the image of a polygon as the triangle ABC by reflection in M » we do as 
follows : 


( BB Find the image of each vertex of the vertices of the 
triangle ABC by reflection in the point M as we mentioned 
before to be : 


A is the image of A» B is the image of B and C is the image of C 


ie.: 


7 ict 


Tn] os 
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Draw AB » BC and CA to get A ABC which is the image of A ABC by reflection in 
the point M 
Notice that : 
A ABC =A ABC , therefore it is said that the reflection in a point is isometric. 
From the previous, we deduce that : 
Reflection in a point is a geometric transformation that maps the geometric figure to 
another geometric figure congruent to it and has the same orientation of its vertices. 


In each of the following » map the image of each figure by reflection in the point A: 


eee Wc 
A 


A B 


1 Properties of reflection in a poi 


Draw the parallelogram ABCD in which AB = 3 cm. ; BC = 4 cm. and m (4 B) = 120° , 
then draw its image by reflection in the point C and show what you observe. 


Solution 


Finding the image of each vertex of the 
vertices of L7 ABCD by reflection in the 
point C , we find the image of L7 ABCD by 
reflection in the point C is 7 ABCD 


Notice that : 
O AB =48 , BC =BC ;CD =CD and DÀ =DA 
i.e. Reflection in a point reserves the lengths of the line segments. 
( @m(ZA)=m(ZA) > m(ZB)=m(ZB)s 
m (4 BCD) = m (Z BCD) and m (4 D) =m (4 D) 


i.e. Reflection in a point reserves the measures of angles. 
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Æ From the parallelogram ABCD : AB // DC » 
From the parallelogram ABCD : AB // DC 
~<- The images of the two parallel line segments are also two parallel line segments. 
i.e. Reflection in a point reserves parallelism. 

OTe reading of the parallelogram ABCD is in the clockwise direction and the reading 
of the parallelogram ABCD is in the clockwise direction also. 
i.e. Reflection in a point reserves the orientation of vertices of the figure. 

Putting a point belongs to AB » we find its image by reflection in C belongs to AB 


i.e. Reflection in a point reserves the betweenness. 


| 


In the opposite figure : 

ABC is a triangle in which m (Z B) = 90° > 
AB =3 cm. ; BC = 4 cm. and A DEC 

is the image of A ABC by reflection in C 


Ø rina : the length of DC 
Ø Prove that : AB // DE 


In AABC: s m(Z B) - 90* 
7. (AC)? = (AB)? + (BC)? = (3)? + (4)? = 25 (Pythagoras’ theorem) 
^ AC=5cm. 


2 ` A DEC is the image of A ABC by reflection in C 

«<. DC 2 AC 2 5cm. (The reflection reserves the lengths of the line segments) (First req.) 
>'v m(Z E) =m (Z B) = 90° (Properties of reflection in a point) and they are alternate angles 

< AB// DE (Second req.) 
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a parallelogram )) 


* We mentioned before that the image of a line segment by reflection 
in a point is a line segment parallel to it and has the same length of 
the main line segment. 


If CD is the image of AB by reflection 
in the point M » then AB // DC »AB = DC 
We can prove that the quadrilateral is a parallelogram 
by several methods as follows : 
@ - AB =DC and AB // DC Bagpember that : 


Y A The quadrilateral in which two opposite 
~. The quadrilateral ABCD is a parallelogram. | sides are parallel and equal in length is 


CD is the image of AB by reflection a parallelogram. 
in the point M 


Remember that : 
^. MA = MC and MB = MD The quadrilateral whose diagonals 
<. The quadrilateral ABCD is a parallelogram. bisect each other is a parallelogram. 


* MA =MC and MB = MD 


7. AD is the image of CB by reflection in the point M Remember that : 


The quadrilateral in which each 
two opposite sides are parallel 
is a parallelogram. 


^: CD is the image of AB by reflection in the point M 
^ AB//DCand AD// BC ` 
~. The quadrilateral ABCD is a parallelogram. 
AD is the image of CB and CD is the image Remember that : 
of AB by reflection in the point M ‘The quadrilateral in which each 
^ AD=CB »CD=AB two opposite sides are equal in 
7. The quadrilateral ABCD is a parallelogram. length is a parallelogram. 


In the opposite figure : 

ABCD is a parallelogram » M is the point of intersection 
of its diagonals » E € AD and EM N BC = {F} 

Prove that : 

Bris the image of E by reflection in M 


[2] The quadrilateral AFCE is a parallelogram. 


maua 


EEE si iy ole dla say Yy gala ty Sal iye pal all a D 


+: ABCD is a parallelogram. <. AD // BC 
^. In AA AME and CMF : 

m (Z DAC) = m (Z BCA) (alternate angles) 

m (Z AME) = m (4 FMC) (V.O.A.) 

AM - MC (properties of parallelogram) 
.. A AME = A CMF ;then we deduce that EM = FM 
> FEEM 
~. Fis the image of E by reflection in the point M 
>: AM- CM andAC CM 
.. Ais the image of C by reflection in the point M 
~. AF is the image of CE by reflection in the point M 
~<. AF = CE and AF /.CE 
~. The quadrilateral AFCE is a parallelogram. 


In the opposite figure : 

ABCD is a square whose diagonals intersect at M » 

E GAC and F € AC where m (4 ABE) = m (4 CDF) 
Prove that : 

@BA ABE is the image of A CDF by reflection in M 
© The quadrilateral EBFD is a rhombus. 


In AA ABE and CDF : 
AB =CD (properties of the square) 
[einn cmo peo saa) 
m (Z ABE) = m (4 CDF) (given) 
.. A ABE = A CDF ;then we deduce that : AE = CF 
>‘: AM = CM (properties of the square) ~. AM — AE = CM-CF 
^. EM=FM ,EGFM ~. Eis the image of F by reflection in M (1) 
»AM=CM ,AGCM < Ais the image of C by reflection in M 
:BM-DM;BC€DM -. B is the image of D by reflection inM (2) 


€ 
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-. A ABE is the image of A CDF by reflection in M (Q.ED.1) 
From (1) and (2) : 

~. EB is the image of FD by reflection in M <. EB // FD and EB = FD 

7. The quadrilateral EBFD is a parallelogram. : 

> DB L EF (properties of the square ABCD) 

«<. The quadrilateral EBFD is a rhombus. (Q.E.D. 2) 


In the following figure : 
Draw A ABC as the image 
of A ABC by reflection 

in C , then prove that the 
quadrilateral ABAB is 

a parallelogram. 


If the point C is a point in the Cartesian 
coordinates plane where C (2 »3) 

* To find the image of the point C by reflection 
in the origin point O using the same previous 
method » we will find it (- 2 ;—3) 

* Notice that : 3 
The signs of the two projections of the ordered pair (2 » 3) have been changed » hence we 
can define the reflection in the origin point as follows : 


BASS Y Definition: | mo 

OR Definition : 
If A (X » y) is a point in the Cartesian coordinates plane » then the image of the point 
A by reflection in the origin point O is A (- X »— y) 


i.e. Reflection in the origin point converts the signs of each of the coordinates of 
the point. 


by reflection in 


ria Er ign point S y» 


| -. The image of the point (X » y) 
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For example: 

* The image of the point (2 » 3) dece poi 
by reflection in 
the origin point 


(725-3) 


* The image of the point (- 4 » 1) (4.-D 


by reflection in 


© The image of the point (3 ;—5) the origin point 


(C355) 


by reflection in 


© The image of the point (C 1 »—3) the origin point 


(053) 
Remark 


The image of the point (0 » 0) by reflection in the origin point is itself. 


Draw A ABC where A (4 » 1) »B (2 »4) and C (- 1 $3) » then map its image by reflection 
in the origin point. 


Solution 


vOOy) 


by reflection in 
the origin point 
by reflection in 
the origin point 
by reflection in 
the origin point 
by reflection in 


»cci *3) -meorginpont ^ ^ (. »-3) 


Cx» 


^A) AC45-1) 


»B(2>4) BCc25-4) 


Draw on a square lattice A ABC » where A (- 2 » 1) > 
B (4 »—2) and C (2 $3) » then draw its image by 
reflection in the origin point 


by reflection in 
—————— 
the origin point 


A(-251) 


pB4s-2) = Bt 
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If a car moved a distance 25 metres in aiiis — P a 
a straight line forward » then we say that : 
The car translated for a distance 25 metres forward. 
i.e. To determine the new position of the car after its movement » we should know 
two important elements which are : 
oO The magnitude of the translation (25 metres). 
The direction of the translation (forward in a straight line). 


According to this, we can say that : 
i Translation is a geometrical transformation which maps each point A in the plane to 
h int A inthe ith " a indice 


© To find A which is the image of A by translation MN 
in the direction of MN » we do as follows : 


EB Draw from A a ray parallel to MN 
and in the same direction. 


By the compasses in A as a centre with radius = MN » 
draw an arc to intersect the ray drawn from A at the 
point A (AA = MN and AA// MN) 

© Then A is the image of A by translation of magnitude MN 
in the direction of MN 


Finding the image of a line segment by a given translation 


* To find the image of AB by translation MN in the direction of MN » we do as follows : 


GB Find the image of the point A by translation MN in the 
direction of MN as we mentioned before » say A 


pm 


Eass 


Similarly » we find the image of the point B by 
translation MN in the direction of MN » say B. 


63 Draw AB to be the image of AB 
by translation MN in the direction of MN 
Check that: AB = AB and AB // AB 


Finding the image of a polygon by a given translation 


© To find the image of a polygon as A ABC by translation MN in the direction 
of MN » we do as follows : 


ü Find the image of each vertex of the vertices of A ABC 
by translation MN in the direction of MN as we 
mentioned before (say À for A ; B for B and C for C) 


Ø Draw AB » BC and CA then A ABC B= 
istheimage Of A/ABC by translation MN in the ae 


direction of MN 

Check that : N 
* AB=AB ,BC - BC and CA - CA 
*m(ZA)em(ZA)»m(ZB)-m(ZB)»m(ZC)-m(Z Ô) 


From the previous » we deduce that translation is a geometrical transformation which 
maps the geometrical figure to another geometrical figure congruent to it. 


Using the geometrical tools » draw 

the image of A ABC by translation N * 

MN in the direction of MN as pe 
M c B 


shown: 
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Draw the square ABCD whose side length is 4 cm., then draw its image by translation 
AB in the direction DA 


The square ABBA is the image of the square 
ABCD by translation AB in the direction DA 


Notice that : 
O AB =48B .AB=DC 
I.e. Translation reserves the lengths of the line segments. 
Ein A»-m(Z BAD) »m(Z B) 2 m(Z CBA) 
i.e. Translation reserves the measures of angles. 
From the square ABCD : AB // DC » from the square ABBA : AB//AB 


-. The images of the two parallel line segments are also two parallel line segment. 
I.e. Translation reserves the parallelism. 


The reading of the square ABCD is in the clockwise direction and the reading of 
the square ABBA is in the clockwise direction also. 
i.e. Translation reserves the orientation of vertices of the figure. 


If you take a point lies on AB and find its image by the previous translation » you 
will find its image lieson AB 
i.e. Translation reserves the betweenness. 


In the opposite figure : 

ABC is a triangle; X is the image of | B by translation of 

a distance CA in the direction of CA > 

Y is the image of C by translation of a distance BA 

in the direction of BA E 

Bl prove that : A XAB =A AYC 

Determine the translation which makes A AYC the image of A XAB 


a 
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Lesson Eleven 


*' X is the image of B by translation of a distance CA in the direction CA 
<- BX 2 CA and BX // CA 
«<. m(Z 1) 2 m (Z 2) (alternate angles) 
*- Y is the image of C by translation of a distance BA in the direction BA 
^ CY=BA,CY//BA 
«<. m (Z 2) = m (Z 3) (alternate angles) 
From (1) and (2) : We deduce that : m (< 1) = m (4 3) 
^ In AA XAB » AYC: 
BX = CA (properties of translation) 
| BA=CY (properties of translation) 
m(Z 1) 2 m (Z 3) (proved) 
^ AXAB=AAYC (First req.) 
The translation which makes A AYC is the image of A XAB is the translation of a distance 
BC in the direction of BC (Second req.) 


We noticed that: 
The image of a line segment by a translation is another line segment parallel to it and has 
the same length of the original line segment. B A 
For example: 
In the opposite figure : 
If AB is the image of DC by a translation, é 
then : AB // DC and AB = DC Remember that? 
i.e. The figure ABCD is a parallelogram. The parallelogram is a quadrilateral 
in which two opposite sides are 
(CA parallel and equal in length. 
In each of the following figures : 
Draw A ABB as the image of A ABC by translation of a distance CB in the direction of 
CB then show the kind of the figure ABBA in each case : 


B. 
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Unit  ——— ——— —— 


Ø -. A ABB is the image of A ABC 
-. AB is the image of AB 
^. AB // AB »AB - AB 
<. The figure ABBA is a parallelogram. 
+: A ABB is the image of A ABC 
~. AB is the image of AB 
:. AB// AB » AB = AB 
<. The figure ABBA is a parallelogram. 
5 AABC =A ABB Remember that : 
~<. A ABB is an equilateral triangle The rhombus is a parallelogram 
~. AB =BB in which two adjacent sides are 


EF equal in length. 
-. The figure ABBA is a rhombus. 


+: A ABB is the image of A ABC 

-. AB is the image of AB 

+. AB // AB iE AB B B c 
~<. The figure ABBA is a parallelogram. 


Remember that : 
~ The figure ABBA is a rectangle. pue Eis aisles eats 


+: AABB is the image of A ABC A A 

-. AB is the image of AB 

^. AB// AB , AB =AB 

<. The figure ABBA is a parallelogram. B B 

+: m(Z B)2 m(Z B)=90° Remember that : 

NEN The square is a parallelogram in 
‘AB =BB - which one of its angles is right 
~<. The figure ABBA is a square. and two adjacent sides are equal 
in length. 


EEE si ly ole dla Cad Yy al ty Sal ga) pal Dalla D 


Came o 


Draw the rectangle ABCD. Take the point E C AD > then find the image of E by translation 
DA in the direction of AD . Then prove that the figure EBCEisa parallelogram. 


* We take E € AD such that BE = AD » then È 
is the image of E by translation DA in the direction of AD 
** ABCD is a rectangle. 
<. AD// BC and AD = BC 
-. C is the image of B by translation AD in the direction of AD 
+: È is the image of E by the same translation. 
~». EC is the image of EB by translation AD in the direction of AD 
<. EB = EC and EB// EC 
«<. The figure EBCE isa parallelogram. 


In the following figure : 

ABCD is a parallelogram in which AB = 5 cm. » BC = 7 cm. and EC AD 
where AE = 3 cm. 

If BE L AD »draw A DCE as the image of A ABE by translation of a distance 7 cm. in 
the direction of AD : 

f Prove that the figure EBCE is a rectangle. 

© Determine the distance and the direction of the translation which transforms BC to EE 


D 
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E Translation in the Cartes 


If A (1 »3) is a point in the orthogonal coordinates 
plane and to find its image A by translation with 
magnitude 4 length units in the direction of OX 
followed by a translation with magnitude 2 length 
units in the direction of OY 

From the graph » we getA to be the point (5 » 5) 
ie. A (144,342) 

According to this : 

i Translation in the orthogonal Cartesian coordinates plane transforms each point by 
a displacement a in the direction of the X-axis followed by a displacement b in the 
direction of the y-axis 

The image of the point A (X. s y) —— the point A (X+asy+b) 


Find the images of the points A (2 »5) » B (— 4 »3) and C (2 90) 

by translation (X s y) —— (X +2 »y - 3) 

w (X »y)— (X +2 »y—3) sthen: 

© The image of A (2 »5) is A (2 +2 55-3) 
Le. À (4 +2) 

* The image of B (-4 »3) is B (-44253-3) 
i.e. B (—2 50) 

* The image of C (2 50) is È (2+2 50-3) 
ie. (4 5-3) 
Notice that : 
The translation (X » y) ——»* (X + 2 » y — 3) transforms each point to another point 


by a right horizontal displacement of 2 units and a vertical displacement of 3 units 
downwards. 


Draw on a square lattice A ABC where A (4 s 4) » B (0 »2) C (6 »—2) » then find 
its image by translation (X s y) —~ (X —4 sy +1) 


Br ———————— 
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Lesson Eleven 


The point 


Its image by the 
translation 


Qo» (X-4sy*) | 
A(4 54) A@>5) 

BO >2) B(-4 3) 
C(65-2) (2-1) 


-. A ABC is the image of A ABC by translation 
(X » y) —-(X-45y-1) 


Remark 


The translation (X » y) ——» (X+ a +y +b) can be written as the translation (a » b) for example : 
The translation (X » y) ——»* (X +2 » y — 1) can be written as the translation (2 »— 1) 


On a square lattice s draw A ABC 
where A (-3 52) »B (-1 51) C (- 250) 
»then find its image by translation : 
(X5y) —e-(X*25y*1) 

Az E 


Find the image of each of the two points 

A (4 »— 1) and B (0 »—3) by translation 
with magnitude MN in the direction of MN 
where M (4 »2) and N (1 »4) 


( By noticing the opposite graph » we find that the 
translation with magnitude MN 


in the direction of MN where M (4 »2) 
and N (1 » 4) is equivalent to : 


Se |, 


TETE] ci tlye ole by yy s edi ly Sal ges al al | 


Unit —————— 


* Horizontal displacement from 4 to 1 
i.e. a displacement = 3 units to the left (- 3) 

* Vertical displacement from 2 to 4 
i.e. a displacement = 2 units upwards (2) 
Le. (X »y) —(X-3 »y +2) » thus we get : 
A(45-1) —+A (4-35-142) 
Le.ÀQ 1) 
B(05-3)—-B (0-3,-342) 
Le.BC3;-1) 
Notice that : 


The translation with magnitude MN in the direction of MN where M (4 »2) 

and N (1 » 4) is equivalent to : 

* A horizontal displacement (in the X-axis direction) from 4 to 121—4-—3 

* A vertical displacement (in the y-axis direction) from 2 to4 24-2 -2 
i.e. The rule of translation is (X » y) —— (X —3 »y +2) 


Draw the image of A ABC where A (5 32) »B (4 » 5) and C (2 »2) by translation BC 
in the direction of BC and write the rule of the translation. 


+: B(4 +5) »C (2 92) 

~<. The translation BC in the direction of BC 
is equivalent to : 

© Horizontal displacement = 2-4 - —2 

© Vertical displacement = 

Thus the rule of translation 

is (X »y) —» (X-2 sy-3) 

Thus: 

A(552) —e-A (5-252-3) 

Le.A (3 »-1) 

B (4 55) —» B (4-2 5-3) 


Le. B (2 +2) _ Notice that : 
C(2 52) + G (2-2 52-3) 
ie.6(0,-1) 

i.e. ^ ACC is the image of A ABC by translation BC in the direction of BC 


mamam 
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{ n Eleven 


Draw the square ABCD where 

A(4 »—2) »B(4 5-5) »C(1 »—5) 
and D (1 »—2) » then find its image 
by translation CA in the direction 
of CA 


If the image of the point A (-3 » 2) by translation in the Cartesian coordinates 
plane is A (2 »-2): 


Ø rina the rule of translation. 
Ø Find the image of B (1 »—3) by the same translation. 


Ø £y noticing the opposite graph » we find that EHI 
the translation which makes A (2 »—2) 
the image of A (—3 » 2) is equivalent to : 


* Horizontal displacement of 5 units to 
the right side (5) 


* Vertcial displacement of 4 units 
downwards (- 4) 
~. The rule of translation is 
(X sy) —-(X-55y-4) 


BBa .-3)— B (1+5 5-3-4) 
Le.B (6 »-7) 
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( HN (7 »-2) is the image of A by the translation whose rule 3 
N is (X »y) —- (X-3 sy + 1) »findA a 
le f. 
4 E 
3 4 
Let A be (X » y) | 
ez y 


S A(X sy) —e A (X-3 sy +1) Notice that : & 
>w A(7 2-2) If (X »y)=(a >b) »thenX=a,y=b V 


z (X-3 sy+ I) =(7 9-2) 


C» 


nX-827 4n; 
^X-10 Ld 


»ytl2-2 “~y=-3 \ 
4 A(10 5-3) 
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Lesson Twelve 


SS 


BM Prelude > 


If you stand in front of the spinning wheel play in the funfair » 
you will find that the carriage moves in a circular motion 
around a fixed point in a certain direction with a certain angle. 
It will take different positions as shown in the opposite picture. 
The carriage moves from position A to position À > then to 
position À » then to position A » then it returns back to its 
original position to complete the perfect circulation and so on. 


If M is a fixed point in the plane» then the rotation around M with an angle of measure O 
is a geometric transformation transforming each point A in the plane to another point A 
in the same plane such that m (Z AMA) = 0 »MA=MÀ 

It is denoted by R (M » 0) where : 

* M is the centre of rotation. 

* 0 is the measure of the angle of rotation. 

According to this concept » the rotation is determined completely if 

we know the following elements : 

ü The centre of rotation. 

{ 2 | The measure of the angle of rotation (0) 


Æ The direction of rotation. 


The measure of rotation angle is positive 
if the rotation is anticlockwise and it is negative 
if the rotation is clockwise. 
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I Finding the image of a given point by a given rotation 


Firstly: Finding the image of the point A by rotation around the 
point M with an angle of measure 45° i.e. R (M 945°): 
* Draw the ray MA 
© Put the protractor with its straight edge on MA 
and in the anticlockwise direction » then 
draw MC such that m (Z AMC) = 45° 
* Use the compasses at the point M as a centre with radius = MA ; draw an arc to cut 
MC at A then A is the image of the point A by rotation around M with an angle of 
measure 45° 
Secondly: Finding the image of the point A by rotation around the point 
M with an angle of measure (— 135°) i.e. R (M »— 135°) : 
© Repeat the same previous steps » then draw MD in the 
clockwise direction such that m (4 AMD) = 135° 5 
then determine on it the point A such that MA = MA » 
then A is the image of A by rotation around M with an 
angle of measure (— 135°) 


Remark 


If A is the image of A by rotation around M with an angle @ » then A is the image of A 
by rotation around M with an angle of measure (— 6) 


The opposite figure shows how to find the image 
of A ABC by the rotation R (A»— 120°) by finding 
the image of each vertex of its vertices » then A ABC 
is the image of A ABC by rotation R (A »— 120°) 
Notice that : A ABC =A ABC 


From the previous figure » the image of the point A by rotation R (A » — 120°) is itself 
because it is the centre of rotation. 
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E Properties of rotation )) 


Through our study of rotation » we found that the rotation is a geometric transformation 
that maps the figure to another congruent figure to it. 

Therefore it is said that the rotation in the plane is isometric » thus we can deduce some of 
properties and add other properties through our study of the following illustrated example. 


[nnn me BO k A 
In the opposite figure : 
ABCD is a square whose diagonals intersect at M > 
X »Y >Z and L are the midpoints of its sides AB » BC »CD z x 
and DA respectively. PET 
Find : č Y B 


EB The image of A AXM by rotation R (M » 90°) > then mention what you observe. 
The image of each of AB and DC by rotation R (M »— 90°) » then mention what you observe. 
The image of each of B » Y and C by rotation R (M » 180°) ; then mention what you observe. 


@ = D is the image of A by rotation R (M » 90°) »L is the image of X by rotation 
R (M » 90?) and M is the image of itself (The centre of rotation). 
^. A DLM is the image of A AXM by rotation R (M » 90°) 
Notice that : 
*DL-AX LM = XM and DM = AM 


i.e.: | Rotation in the plane reserves the lengths of the line segments. 


*m(Z DLM) 2 m (Z AXM): m (Z LDM) 2 m (Z XAM) 
and m (Z DML) =m (Z AMX) 
i.e.: | Rotation in the plane reserves the measures of angles. 


* Reading A AXM is in the clockwise direction and reading 
its image A DLM is in the clockwise direction also. 


i.e.: | Rotation in the plane reserves the orientation of vertices of the figure. 


+: B is the image of A by rotation R (M »— 90°) » C is the image of B by rotation 
R M ,- 90°) 

-. BC is the image of AB by rotation R (M »— 90°) 

+: Ais the image of D by rotation R (M »-— 90?) » D is the image of C 
by rotation R (M »— 90°) 

. AD is the image of DC by rotation R (M »— 90°) 
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We notice that : 
* AB// DC and BC // AD 
i.e.: | Rotation in the plane reserves parallelism. 
B- D is the image of B ; L is the image of Y and A is the image of C by rotation (M » 180°) 


We notice that : 
© Y € BC and L (The image of Y) CAD 


i.e.: | Rotation in the plane reserves the betweenness. 


* B » Y »Carecollinear » D »L » A are also collinear. 
i.e.: | Rotation in the plane reserves the collinearity. 


e x 
In the opposite figure : 
ABC is a triangle Find : 
B The point D as the image of B by rotation R (A » m (4 B)) 
Æ The point E as the image of C by rotation R (A »- m (4 C)) 


Then prove that : The points D » A and E are collinear. 


*: D is the image of B by the rotation R (A » m (Z B)) 

:.m(Z DAB) =m (ZB) q E 

>: Eis the image of C by the rotation R (A »— m (4 C)) 

- m(Z EAC) 2 (4 C) (2) 

Adding (1) and (2), we deduce that : 

m (4 DAB) + m (4 EAC) = m (Z B)  m(Z C) 

Adding m (4 BAC) to both sides» 

- m(Z DAB) + m (4 EAC) + m(Z BAC)  m(Z B) +m (4 C) +m (4 BAC) 
* The sum of measure of the interior angles of the triangle = 180° 
- m(Z B) +m (Z C) +m (Z BAC) = 180° 

-. m (Z DAB) + m (Z EAC) + m (Z BAC) = 180° 

-. D »Aand E are collinear. 
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[e 
In the opposite figure : 
If the figure XYBD is the image of the figure DBCE by the rotation R (A » 50?) > 
BC 26cm. ; DE // BC 
Ø rina the length of : BY 
Prove that : DX // BY 


Solution 


ü *' The figure XYBD is the image of the figure DBCE by the rotation R (A » 50°) 

-. B is the image of C and Y is the image of B by this rotation. 

. BY is the image of CB by this rotation. 

^ BY =CB =6 cm. (First req.) 
+: The figure XYBD is the image of the figure DBCE by rotation R (A » 50°) 

<. XD and YB are the images of DE and BC by this rotation respectively. 

»' DE// BC 


< XD// BY (Second req.) 


In the opposite figure : 
ABCDEF is a regular hexagon. Complete the following : 
. The image of the point A by rotation around M with 
an angle of measure 180° is --------- 
The image of AB by rotation around M with 
an angle of measure (— 60°) is 
Æ The image of A CMD by rotation around M 


with an angle of measure 120° i: 
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e Cartesian plane ) 


[ First || Rotation about the origin point (O) with an angle of measure 90° : 
The opposite figure : i 


shows the two images of the two points 

A( »1) and B (C2 31) 

by rotation R (O » 90°) 
By noticing the figure » we find that : 
by rotation 
——— 
R (O 90°) 


T atio point B (-15-2) 
) 


* The image of the point A (3 » 1) the point A (- 1 23) 


* The image of the point B (- 2 » 1) 


Remark 

by rotation 
ao 
R (O »- 90°) 

by rotation 
R (O »— 90°) 
* Rotation about the origin point with an angle of measure 270° 

is equivalent to rotation about the origin point with an angle of measure (— 90°) 
For example : 
by rotation 


© The image of the point (2 »— 3) ——— — — the point (- 3 »— 2) 
R (O » 270°) 


"Rotation about the origin point (O) with an angle of measure 180° : 


The opposite figure : 


shows the two images of the 


* The image of the point (X » y) the point (y >- X) 


For example : 


© The image of the point (2 »—3) the point (- 3 »—- 2) 


two points A (3 » 1) and B (- 2 » 1) 


by rotation R (O » 180°) 
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———à 
By noticing the figure »we find that : 
by rotation 
R (O 180?) 
by rotation 
MM 
R (O » 180°) 


From the previous , we deduce the following rule : 


© The image of the point A (3 » 1) the point A (-3 »— 1) 


© The image of the point B (- 2 » 1) the point B (2 »— 1) 


3 - by rotation E 
The image of the point (X » y) — the point (- X »— y) 
RO 180) i 


Remarks 
7 image of the point A (X » y) by rotation R (O » 180°) is the same image of 
the point A by rotation R (O »— 180°) 


Ore image of the point A (X » y) about the origin point with an angle of 
measure + 360° is the same point A (X » y) 


Rotation with an angle of measure 90° is called a i turn. 
G3 Rotation with an angle of measure 180° is called a 4 turn. 


Rotation with an angle of measure 360° is called the identity rotation because it 
returns the figure to its original position. 


Complete the following table : 


Its image by rotation Its image by rotation 
R@O,+180°) R (O , 90°) 


( 


B0-5.-».c2.» Bc.-».c4.-» 
Bo.».a.-» 60c-5.2»2.c2.-5» 
Bo.-9.0.9 
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none 4 


On a square lattice » draw A ABC where A (1 »— 1) » B (2 »2) and C (4 93): 
@ Draw A ABC which is the image of A ABC by rotation R (O » 90°) 
@ Draw A ABC which is the image of A ABC by rotation R (O » 180°) 


Solution 


(-3,4), 


In the opposite figure : 
on the square lattice » 
draw AB where A (2 > 1) and B (1 »3)» 


then draw its image by rotation : 
ØR o.w) Bro; 180) 


TEE] ci diga ety yay y edi ly Sal ges al al | 


o9 


€ 


rotation) in the Cartesian plane : 


Summary for geometrical transformations (reflection , translation , 6 


[4 e by reflection in the X-axis ws [The point (X »— y) ^ 
L by reflection in the y-axis ws» | The point (- X » y) 9 
N C by reflection in the origin point wap The point (- X »— y) 4 


» 


or 


I 
by translation (X» y) = (X+ k » y + L) |»=>| The point (X * k »y +) & 
by rotation R (O » 90°) (4 tum) ve» [The point Cy 93) V 


by rotation about O with an angle =r SESE) 4n ? 
of measure (— 90°) or (270°) om The point y += X) &4 
by rotation R (O » + 180°) (4 turn) |=» [The point (- X »— y) à 
by rotation R (O > 360°) E tha point Gc: Ww 


(identity rotation) 


by reflection in the X-axis wap (Ti 
by reflection in the y-axis - 
by reflection in the origin point Lad 
by translation (X » y) — (X —3 >y +4)| "=p. 
by rotation R (O » 90°) -— 
= 
- 
-— 


— | by rotation R (O »— 90°) 
by rotation R (O » + 180°) 
by rotation R (O »+ 360°) 


S E euo 


Look at the picture. 
1 Turn the book with an angle of measure 180° and look 
Vv at it again. : 
What do you notice ? 
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Lesson One : Deductive proof. ; n; 


Lesson Two : The polygon. 5 
Lesson Three : The parallelogram and its properties. Ww 
Lesson Four : The special cases of the parallelogram. 2A 


Lesson Five : The triangle : 
Theorem (1) , the measure of the 


exterior angle of a triangle. 4 

W Lesson Six — : Theorem (2) , theorem (3). xê 
Lesson Seven : Pythagoras' theorem. Q 
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Exercise 1 | On deductive proof ) 
[m  _____—_—___________., 


Ei In the opposite figure : 
AD//BC, 


m (Z DAB) = 50° 

'andm(ZDAE)270 ^ 469 

Find the measures of the angles of A ABC 

Complete the following table by writting the reason of each step of the solution steps : 


m (4 DAB) = 50? »m (Z DAE) = 70* 


AD BC 
m (4 C) = m (Z DAE) - 70* 
m (Z B) 2 m (Z DAB) =50° 


E In the opposite figure : 

m (4 AMB) = 50° » m (Z EMD) = 80° » MC bisects 2 BMD and m (4 CMD) = 65° 

Complete the following proof to find m (Z AME) 

Given 

RTF. 

Proof 
- m(ZBMC)2m(Z 
‘s m(Z AMB) +m (4 BMC) +m (4 CMD) + m (4 DME) + m (Z AME) = -° 
^ m (4 AME) = eee P coss 9 mess (The req.) 
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In the opposite figure : 
ACN BD = [M] >m (4 BMC) = 120° 
and ME bisects Z AMD 
Complete the following solution steps to find m (2 EMC) 
Given 
Prof | ~ ACN BD={M 

^. m(Z BMC) 2 m(Z )(VO.A.) 


^ m(4BMC)+m (4 
^ m (4 DMC) = 

© m(LEMO e m (4 
-m(z EMC) 


In the opposite figure : 
AB=AC>BD=CD - 
Complete the following proof to prove that "AD bisects Z BAC 
Given 
RTP. 
Proof 
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(EJ) CO M the opposite figure : 
m (Z ABC) = 110° » m (Z CBD) = 35? and 
m (Z ABE) = 140° 
Find : m (Z EBD) 


© CD 1n the opposite figure : 
B AC ,m (2 CBE) = 116° and 
BD bisects Z ABE : 
Find : m (Z ABD) 


€ CO 1n the opposite figure : 
AC NDE = {B} »m(Z ABD) = 40° and 
BE bisects 2 CBF 
Find : m (Z ABF) 


ED CA 1n the opposite figure : 
CEN FD = [B] , 
m (4 ABC) = 40? and m (Z ABF) = 30° 
Find : m (4 DBC) 


Æ i the opposite figure : 
EA N EBM EC NED =<} > 
If m (4 BEC) = m (Z AED) 
Find : m (Z BEC) 
Are A E » and C on the same straight line ? Why ? 


@® GQ In each of the following figures > 
If AD // BC ; Find : m (Z ABC) » giving reason. 
e D A 


72 
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mn the opposite figure : 
AB//CD » 
» m (Z EAC) = 130° and 
m (4 EAB) = 90° 
Find : @ m (Z BAC) 

@n(zo 

® In the opposite figure : 
AB//CD , AB // EF 
» m (Z A) = 60? and m (Z E) = 35* 
Find : m (4 ACE) 


© 1n the opposite figure : 

DE // BC ,A EDE >» m (Z DAB) = 80° and 

m (4 EAC) = 50° 

Find the measures of the angles of A ABC é B 

T «m(ZBAC)- 50* »m(Z B) -80* sm (Z C) = 50°» 

@ CA 1n each of the following figures: 

If MN intersects AB » CD at E and F respectively» 

Prove that : AB // CD. 


CA In the opposite figure : 
AB//CD »m(z A) - 50* 5 
£4 ACE is right and m (Z E) = 40° 
Prove that : AB // EF 


CA In the opposite figure : 
EF//CD »m (4 CEF)=95° 5 
m (Z ACE) = 30°, m (BAC) = 115° 
Prove that : AB // EF 
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Unit 


In the opposite figure : 
The two triangles are congruent 
Prove that : BC // EF 


(Æ In the opposite figure : 
ADM BC={M}> 
MA - MD and MB = MC 
Prove that : 
@) AB - CD : @AB//CD 


CA In the opposite figure : 
FE // CD » m (4 FRC) 2 m (FCR); 
m (Z A) = 70? and m (4 FRX) = 110° 
@) Prove that : CD // AB 
(2) Find : m (Z AFE) in three ways. 


@ Prove that : 


@)A straight line which is perpendicular to one of two parallel lines is also 
perpendicular to the other. 


(8) A straight line that is parallel to one of two parallel lines is also parallel to the other. 
LI In the opposite figure : D 

AD = CD and AB = BC 

Use the properties of congruent triangles 

to show that : 


(4) DB bisects 2 ADC 
(8) AC and DB are perpendicular to each other. 


In the opposite figure : 
ABCD is a square in which F 


is the midpoint of CD and 
AF BC = {BE} 
Prove that : CE = CB 


In the opposite figure : 
AD - BC and m (Z ADB) = m (4 DBC) = 90° 
Prove that : 
@AB=CD 
@AB//CD 


ELI In the opposite figure : 
EC = DB and 
DXYE is a rectangle. 
Prove that : m (Z ADE) = m (Z AED) 


In the opposite figure : 
BD LAC ,CE L AB and 
AD-AE 
Prove that : BD - CE 


CA In the opposite figure : 
AD — AE and 
m (Z ADC) = m (4 AEB) 
Show that : 
@BE=CD 


EE] CA Fina the values of X and y in each of the following : 
: © 


Unit 
i) In the opposite E 
(i) In the i 
m (Z AMB) = 115? » m (Z AMD) = 45? ,m (4 BMC) =3 X and 
m (Z CMD) - 5 X What is the value of X? 
Are A » M and C collinear ? Why ? 
c à 
NS or excellent pupils 
CA In the opposite figure : 
@ Is A ADE congruent to A CBF ? Give your reason(s). 
@ Prove that : 
First: ADEF=ABFE Second: AABE=A CDF 


CA In the opposite figure : 
@ Is A PAQ congruent to A QBO ? Give your reason (s). 
@ Show that : 
First: APQOR 2 AOQR Second : A PDR =A RCO 
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ZE From the school book 


| Exercise | 2 I On the polygon ) 
nn 


E Complete the following : 
@ The regular polygon is the one in which : 
(5) ores 
@ The sum of measures of the interior angles of the quadrilateral = 
@ The sum of measures of the interior angles of the pentagon = 
@ The sum of measures of the interior angles of the hexagon 
@ The sum of measures of the interior angles of the heptagon 
@ The measure of the interior angle of the regular pentagon = -- 
and the measure of the interior angle of the regular heptagon = - 
@ The sum of measures of the exterior angles of the hexagon equals --- 
@ If the perimeter of a regular hexagon is 30 cm. ; then its side length 
an the measure of each interior angle in it = ---------- 
@ If the perimeter of a regular polygon = 80 cm. and its side length = 10 cm. » 
then the measure of each interior angle in it — i 


( 


Choose the correct answer from those given : 
@ The sum of measures of the interior angles of a polygon of n sides = -- 


(a) n x 180° (b) (n — 2) x 180° © fo= 2.x 160" (d) 2px 180" 
@ The measure of the interior angle of a regular polygon of n sides equals 

(a) (n— 2) x 90° (b) fax 180* (c) (n —2) x 180° (d) 180° x (n= 1) 

n n 

@ The measure of the interior angle of the regular polygon of 10 sides equals 

(a) 72° (b) 108° (c) 144° (d) 150° 
@ The measure of the interior angle of a regular polygon of 18 sides equals 

(a) 130° (b) 140° (©) 150° (d) 160° 


@ If the measure of an interior angle of a regular polygon is 135° » then the number of 
its sides is 
(26 (07 
@ The sum of measures of the exterior angles of the triangle equals 
(a) 90° (b) 180° (c) 360° (d) 720° 
@ In the quadrilateral ABCD » if m (4 A) -2m(Z B) = m (4 C) =96° > 
then m (Z D) ^ 
(a) 96° (b) 48° (c) 120° (d) 144* 


mnm mex | 
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Unit 


Find the number of the diagonals of each of the following figures : 


€») Triangle. Hint : The number of diagonals of the 
S n en polygon of n side: 
'entagon. 


In each of the following s find the measure of the angle marked by ( ? ) : 


D 


c B 
Fig. (1) «90? 5 118°» 

In the opposite figure : 

AE // BC >m (4 B) 2 70? »m (4 C) = 150? and 

m (Z D) = 80* 

Complete the following proof to find m (Z E) 

Given 

R.T.F. 

Proof | - AE// BC and 
^m(ZA)-m(Z 
(Two interior angles in the same side of the transversal) 


+s ABCDE is a pentagon. 

^. The sum of measures of its interior angles 
z(5--)x 

^ m(ZE) 


El 1n the opposite figure : 
CEN AD = (B) »m(Z A) =50° 
»m(Z C) 2 70? »m(Z D) = 130° and 
m (Z F) = 90? 
Complete the following proof to find m (Z E) 


Br——————————— 
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+: The sum of measures of the interior angles of the triangl 

-. In A ABC : m (Z ABC) = 180° — (——— pane ym 

~ CEN AD = (B) 

^Am(Z-ee)sm(z--e -? (V.O.A.) 

+: The sum of measures of the interior angles of the quadrilateral = --------- d 

4 mi£z By Sienna Gani tones emnes (The req.) 


ED In the opposite figure : 
FEYZ »m(ZL)=70° , 
m (Z Y) = 90? and m (Z LZF) = 120° 
Find : m (Z X) 


(Ed 1n the opposite figure : 
If AB LBC ,m (4 C) 2805 , 
m (4 D) = 110? and 
m(Z A) 2 m (Z E) 
Find : m (Z A) 


(QQ In the opposite figure : 
ABCDEF is a hexagon. 
m(Z FAB) = m (4 DCB) 
Find: : 
The value of X 


EL] In the opposite figure : 
ABCD is a quadrilateral 
in which : m (Z A) = 90° 
Find : The value of X 


In the opposite figure : 
( m(ZA)= 120° ,m (4 D)=90° , 
m (Z ABC) = 85° and BE // CD 
Find : m (Z ABE) 
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Unit 
In the opposite figure : 
A 
AEN CF = {D} > F SNe 
D, 
A DEF is an equilateral triangle > Lo T 
m (Z A) = 120° and m (Z. C) = 105° B 
Find : m (Z B) 


(E) In the opposite figure : 
c 


EDNRB={A} »m(Z F) 2455 > 
m (Z R)= 120° ,m (4 E) 2105? > 1 
m (Z D) = 130? and m (Z C) = 80° 


Find : m (Z B) B « 60° » 


F 
A 


z D R 
4 — US 
(Ø In the opposite figure : 
BDN AF-(C) ;AB/ED , " - 
m(Z A) = 30° and m (4 ACB) = 58? » 
m (4 CFE) = 125° 
E F 
A 
B 


Find : m (Z E) 


(B) In the opposite figure : 
m(Z A) =85° »m (Z C) « 95? and 
m(ZB)- mD) 

Find the measure of each of them. 


D, 


« 60° » 120? » 


@® GQ In each of the following » if the polygon is regular ; find the measure of the 
unknown angles. 


(C 
E^ 
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® In the opposite figure : 
m(ZA)= 110° »m (Z B) 2 60* > 
m (Z D) = 130° , CF bisects Z DCE and C C BE 
Prove that : CF // AB 


(Bn the opposite figure : 
ABCDEF is a regular hexagon » 
Y€CB , XY L YB and m (4 X) =60° 
Prove that : BX bisects Z ABY 


E In the opposite figure : 
ABC is a triangle in which : m (Z A) = 30° > 
DEN CB = {F} »m (4 F) 2 60 and 
m (4 BEF) = 45° 
Find the measure of each angle of the figure DEBC 
«m (4 BBC) = 105° » m (4 C) = 45* >m (4 BED) = 135° »m (4 EDC) - 75* » 


E If the ratio among the measures of the angles of a pentagon is3:3:2:3:4 
find the greatest measure of the angles of this pentagon. « 144? » 


CA If the measure of the exterior angle of a regular polygon is 30° ; how many sides 
does it have ? What is the sum of the measures of its interior angles ? « 12 $1800? » 


(GS) ELI Is it possible that a regular. polygon has an interior angle of measure 100° ? Why ? 


p Find the measure of the remained angle. 
@ Is it possible that this polygon is regular ? Explain your answer. 


ey 
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A A polygon has 15 sides : 
@) Calculate the sum of the measures of its interior angles. « 2340° » 
(8) If the sum of the measures of five of its exterior angles is 200°» calculate the sum 
of the measures of the ten interior angles which are not adjacent to the five exterior 
angles. 


ife Application ) 


The opposite figure represents a design 
of the front of one of the house. 
The measure of the angle of the ceiling = 120? » 
£ ABC = ZAED 
Without using the geometrical tools » find the measure of the angle of ceiling slope on 
the horizontal line. «30? » 


For excellent pupils 


Œi th the opposite figure: — 
AM bisects Z BAD » DM bisects Z ADC and 
m (Z AMD) =71° 
Prove that : m (Z B) + m (Z C) = 142° 


m(ZA)2m(ZE)2m(ZD)2m(ZC) 
Find : m (4 B) 


JSS Cle 
UOT ee TUTTO 
step by step revision 
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| Lesson Three 
/ EA From the school book 


| Exercise | 3 | On the parallelogram and its properties } 


(E Complete the following : 
@ In a parallelogram : every two opposite sides are 
@ In a parallelogram » every two opposite angles are -- 
@ In a parallelogram ; every two consecutive angles are 
@ In a parallelogram » the two diagonals 
@ CQ The quadrilateral in which two sides are parallel is called 
(&) A quadrilateral represents a parallelogram if (write only one answer) 
@ A ABCD is a parallelogram in which m (Z A) = 50°, then m (Z B) = --- 
@ G In the parallelogram XYZL; if m (4 X) = i m (Z Y), then m (< Y) - 


a In the opposite figure : 
ABCD is a parallelogram in which AB — 2 cm. » 
AD =6 cm. and m (4 B) = 105° 
Complete the following : 
@BC= cm. ;DC =- 
G9 m (Z D: -° m(ZA) 9 and m (Z C) = sess 
@ The perimeter of the parallelogram ABCD = - em. 


(EJ In the opposite figure : 
XYZL is a parallelogram in which : 
XY 23cm. »¥YZ=4cm. »m(Z LXZ) - 31* 
and m (Z LZX) = 43° 
Complete the following proof to find : z 
(D m(Z Y) @ The perimeter of the parallelogram XYZL 
Given 
RTF. 
Proof "7 A XLZ in which : m (4 LXZ) = 
s. m (ZL) = 180° -( re + 
» '« The figure XYZL is a parallelogram. 
fem (LY) SM (Len) See? (First req.) 


> The perimeter of the parallelogram XYZL 
deesse SG rincornsee Ee annees BE passeras oe cm. 
(Second req.) 


—————— 
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In the opposite figure : 
ABCD is a quadrilateral whose diagonals 
intersect at M »MA=MC  MB-MD , 
m (Z AMB) = 110° and m (Z MBA) = 25? 
Complete the following proof : 
@ To prove that the figure ABCD is a parallelogram. 
@ To find m (4 ACD) 
Given 
RTP. 
RIF, 
Proof | In the figure ABCD: 

w MA- (Given) MB = 

^. Its diagonals 

~. The figure ABCD is 

InA MBA: 

w m(Z AMB)= - 


-m(z ACD) zm(Z-- -- angles) (Second req.) 


(El In the opposite figure : ` 
ABCD is a parallelogram such that : 
ACN BD = (M] IfCD 22cm. ; 
MC 22.5 cm. and MD = 1.8 cm. 
Calculate the perimeter of A AMB 


In the opposite figure : 
XYZL is a parallelogram in which : 
m(Z Y) = 118° »m(Z XZY) 2 27* 
Find : 
Gm C YXZ) ^ &m(LZX) 
@ m(ZLXZ) | @m(4L) «35° 335° 327° » 118° » 


Eoo 
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In the opposite figure : 
ABCD is a parallelogram in which : 
m (Z BAD) = 50? and BHOC is a parallelogram 
in which m (4 BCO) = 60° ,L ECB 
Find with proof : m (Z ABH) 


In the opposite figure : 
ABCD is a quadrilateral in which : 
AD// BC ,EEDA >m (Z BAE)= 110* 
and m (Z DCB) = 70* 
Prove that : ABCD is a parallelogram 


In the opposite figure : 
ABCD is a parallelogram in which : 
m (4 B) = 120° and DH -L BC. 
where DH N BC = {H} 


Find : m (Z HDC) 


In the opposite figure : 
ABCD is a parallelogram » in which : 
m (Z A) 2 60* ; m (4 OBC) = 40° where O C AD 
Find : m (Z ABO) 


In the opposite figure : 
ABCD is a parallelogram in which : 
DE L AB and DF L BC 
Prove that : m (Z EDF) 2 m (Z A) 


(B) ED In the opposite figure : 
ABCD is a quadrilateral where : AC N BD = (M) > 
AB // DC »m (4 AMB) - 70* » m (4 MBC) = 40° 
and m (Z MAD) = 30° 
Prove that : ABCD is a parallelogram. 


44:05 ea / orsa] Y / or D E etsy, wall 
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GE In the opposite figure : 
If ABCD and XYCL are two parallelograms » 
Prove that : m (Z A) - m(Z X) 


In the opposite figure : 
Each of ABCD 
and HBCO is a parallelogram 
Prove that : AD = HO 


In the opposite figure : 
ABCD is a parallelogram, 
E CAD in which: AD = DE 
Prove that : DC and BE bisect each other. 


In the opposite figure : 
ABCD is a quadrilateral, 
E € CB and m(Z BCD) = m (Z EBA) =m (Z A) 
Prove that : ABCD is a parallelogram. 


In the opposite figure : 
ABCD is a parallelogram » 
H is the midpoint of AB 
and O is the midpoint of DC 
Prove that : HBOD is a parallelogram. 


In the opposite figure : 
ABCD is a parallelogram » 
X GAD »Y EBC, if AX=CY 
Prove that : XY and BD bisect each other. 


In the opposite figure : 


ABCD is a parallelogram > H € BC where : 

^ DEC is an equilateral triangle. fx F 
@ Prove that : HC = AB c H B 

@ Find : m (Z B) and m (Z HDA) « 120° 360° » 


Bo Aae 
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In the opposite figure : 
ABCD is a parallelogram > H EBC 
» DH bisects Z ADC and m (Z HDC) = 64° 
Find : @ m (Z DHB) (3) m (Z. ABO) «116° 5 128° > 


CA In the opposite figure : A 
ECBC ,m (Z BAE) 2 45*, 
m (Z AEB) = 70° » m (Z D) = 65° b: 
and m (Z C) = 115° 
Prove that : ABCD is a parallelogram. 


n the opposite figure : 
ABCD and HBCO are two parallelograms 
such that m (Z O) = 50° 
and m (Z ADC) = 115° 
Find : m (Z ABH) 


in the opposite figure : 
AB // CD > AE bisects Z BAC » 
GF bisects Z ACD 
If AE=CF » 
Prove that : AECF is a parallelogram. 


In the opposite figure : 
ABCD is a parallelogram in which : 
m (Z DAC) - X? »m(Z BAC) -2 X? 
and m (Z ABC) -5 x° 
Find : m (Z BCD) and m (Z ADC) in degrees. « 67.5? 112.5? » 


Choose the correct answer from the given ones : 
@ABCD is a parallelogram in which : m (Z A) = 50° , then m (4 C) = ++ 
(a) 50° (b) 60° (c) 130° (d) 150° 
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Unit 
@ ABCD is a parallelogram in which : m (Z A) + m (Z C) = 140° 

»thenm(Z B)= M 

(a) 70° (b) 40° (c) 110° (d) 220° 
@ If the lengths of two consecutive sides of a parallelogram are 3 cm. 

and 5 cm. » then its perimeter equals cm. 

(a) 12 (b) 14 (c) 16 (d) 18 
@ If the perimeter of a parallelogram is 25 cm. and if one of its sides 

is of length 7 cm, » then the consecutive side is of length. 

(7 (b) 18 (c) 12.5 
@ In the opposite figure : 

If ABCD is a parallelograms 

ECAB »CD=5em.,AE=9em, 

AD = 8 cm.» the perimeter of A BEC = 18 cm. 

» then the length of EC- 

(05 


n one of the new cities » each four buildings 


are put like A » B » C and D according to the following : 

* The distance between the two buildings A and B 
equals the distance between the two buildings C and D 

* AB // CD Explain how we can decide the place 
where the building D will be built. 


For excellent pupils 


ABCD is a parallelogram in which : E is the midpoint of AB; 
F is the midpoint of CD» if AF N DE = (M) » BF N CE = {N} 
Prove that : @ ED/FB @ FMEN is a parallelogram. 


( GB) XYZL is a parallelogram in which : m (4 Y) 23 m (4 X) 
i Find the measures of the interior angles of XYZL 
«m(Z Y) 2m(ZL)- 135° and m (4 X) =m (4 Z) =45° » 


Ae 
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/ KI From the school book 
| Exercise EM 4| On the special cases of the parallelogram ) 


Complete the following : 
@ A parallelogram whose two diagonals are perpendicular is called 
@ A The parallelogram whose two diagonals are --------- is called a rectangle. 
@ The parallelogram whose two diagonals are equal in length and perpendicular is 


( 


@ ELI The quadrilateral whose diagonals bisect each other is called - 
@ LL The rectangle is a with a right angle. 
@ The rhombus is a in which its diagonals are perpendicular. 
@ GQ The square is a with aright angle. _ 
@ The rhombus whose two diagonals are equal in length is called 
@ The rectangle in which its two diagonals are perpendicular is called 
@ The rectangle in which its two adjacent sides have the same length is called 
@ lf XY // ZL, XY = ZL, then the quadrilateral XYZL is called --..---- 
@ A If ABCD is a rhombus; then 
@ The perimeter of the square = --. 

The perimeter of the rectangle = 

The perimeter of the rhombus = «+++ . 
@ ELI The rhombus whose perimeter is 42, om.» its side length = -- 


E Choose the correct answer from the given ones : 
@ The two diagonals of a rectangle -+ 
(a) are perpendicular. (b) are equal in length. 
(c) are perpendicular and equal in length. (d) bisect its interior angles. 
@ The two diagonals of a rhombus are ---.------ 
(a) perpendicular and are not equal. 
(b) equal in length and are not perpendicular. 
(c) perpendicular and equal in length. 
(d) not equal in length and are not perpendicular. 


— 
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68) The two diagonals of the square ; are 
(a) just perpendicular. 
(b) just equal in length. 
(c) perpendicular and equal in length. 
(d) not equal in length and are not perpendicular. 
(4) If two adjacent sides are equal in length in a parallelogram, then the figure is a 
(a) square. (b) rhombus. (c) rectangle. (d) trapezium. 
®© If : ABCD is a rectangle in which AC = 5 cm.» then : BD = ~- cm. 
(a) 2.5 5 (c) 10 (d) 20 
© If : ABCD is a squares then : m (Z CAB) = 
(a) 90° (45? (c) 60° (d) 30° 
(2) If : ABCD is a parallelogram in which m (Z A) =m (Z B), then : ABCD isa 
(a) rectangle. (b) rhombus. (c) square. (d) trapezium. 
(8) If : ABCD is a rhombus in which m (Z ACB) = 32°, then: m(Z D) = e= 
(a) 32° (b) 64° (c) 116° (d) 26° 


B In the opposite figure : 
ABCD is a rectangle in which : 
AC -6cm.»CD-2cm. 
and ACN BD = (M], 
Complete : @ AB 
@ DM = e 
(8) The perimeter of A ABM = ---------- 


In the opposite figure : 
ABCD is a square in which AD — 4 cm. » 
O BC such that : m (4 OAC) = 25° 
and HEB 
Complete the following : 
@ The perimeter of the square = «--------- cm. 
®© m (Z ACH) - 
@ m (Z AOO) - 
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Find the measures of the angles marked by (?) in each of the following figures : 


A parallelogram 
Fig. (1) 


In the opposite figure : 
ABCD is a square whose side length = 5 cm.» 
E € AC in which m (4 EDC) =30° 
Complete the following proof to find : 
@ The perimeter of the square ABCD 
®© m (4 AED) 
Given 
RTE| - "1 a 
Proof * The perimeter of the square = side length x 
-. The perimeter of the square ABCD 
= = - cm. 
+`“ ABCD is a square » AC is a diagonal 
^n m(LACD)2 re 
In A DEC: 
m (Z DEC) = 180° - ( 
> ECAC 
^ mL AED) s «e ENT Viros (Second req.) 


In the opposite figure : D 
ABCD is a parallelogram» 
E€CB where BC = BE » if DE = DC 


Complete the following proof to prove that : 
The figure AEBD is a rectangle. 


———————————* 
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(given) 


(given) 
(properties of parallelogram) 


*. The two W of the parallelogram AEBD are 
-. The figure AEBD is a -+ 


(Jin the opposite figure : 
ABCD is a rectangle , H € BC such that : 
m (Z DHC) = 46? and m (Z BAH) = 44° 
Calculate : m (Z AHD) 


EB In the opposite figure : 
ABCD is a rhombus in which : 
ACN BD ={M} > 
H GAB where MH L AB 
If m (Z AMH) = 32° > 
then calculate tho measurës of thengles f the rhombus ABCD « 116° 9 64° » 116° 364° » 


CA In the opposite figure : - 
ABCD is a rhombus» 
BDisa diagonal in it » 

m (Z ABD) = 62° 
Find with proof : m (Z A) 


On the opposite figure : 
XYZL is a rhombus »D EYL 
Draw DH // YX such that : 
DH XL={H} 
Prove that : m (Z HDL) =m (Z HLD) 


NN . 
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In the opposite figure : 
ABCD is a rectangle 

and OBCH is a parallelogram 
Prove that : DH = AO 


CA In the opposite figure : 

ABCD is a square» EC BC » AC // DE 
@ Prove that : ACED is a parallelogram. 
@ Find : m (4 ACE) 


ABCD is a rhombus in which m (4 BAC) = 45° 
Prove that : ABCD is a square. 


(B) Im the opposite figure : 
ABCD is a rectangle » X C AD 
and Y € BC such that : 
AXYB is a square. 
If m (4 YDC) =52° 5 
then find with proof : m (Z AYD) 


In the opposite figure : 
ABCD is a square» 
Find in degrees the value 
of each of X and y ; 


(E) In the opposite figure : 
ABCD is a square. its diagonals intersect at M» 
EEAC , F EAC such that: AE = CF 
Prove that : EBFD is a rhombus. 


10€ ep / rota | CLA 243 24:25, yalsell 
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Unit 


In the opposite figure : 
ABCD is a rectangles 
BE//AC, BEN DC = [EP 
BCNAE= {M} 
Prove that : 
@ DC-CE 


Eslam drew a parallelogram » 
a rhombus » a rectangle 
and a square ; then he hid parts 
of them as in the opposite 
figure and he asked his friend 
Bassem to recognize each figure. 
Help Bassem to name each drawn figure. 


For excellent pupils 


parallelograms are rectangles. 


rectangles are parallelograms. 
rhombuses are squares. 


Tn the opposite figure : 
ABCD is a parallelogram» 
CEFG is a rhombus» 
if AB = GF;AD-CG 
Prove that : BEGD is a rectangle. 
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Lesson Five | 
/ EH From the school book 


——————— A SON HO | 
| Exercise | 5 | On the triangle ) 


( Complete the following : 


@ The sum of measures of the inteior angles of a triangle = 
@ The measure of the exterior angle of a triangle is equal to the sum of 


@ If the measure of an angle in a triangle equals the sum of measures of the other two 
angles in the triangle » then the triangle is -.-----.-- 


@ If the measure of an angle in a triangle is greater than the sum of measures of the 
other two angles » then the triangle is 


@ In AABC : If m(Z A) - m(Z C) 2 m (Z B) »then m (Z B) 2 + t 
®© In A ABC: If m(Z B)» m(Z A) « m(Z C) > then Z B is v- 
@ It is possible to find a triangle each of its interior angles is of measure «-..---.. 


| Choose the correct answer from the given ones : 
@ The triangle contains two ---...-.-. angles at least. 
(a) acute (b) obtuse (c) right (d) reflex 
(&) The sum of measures of the interior angles of a triangle equals the measure of 
angle. 
(a) aright (b) a straight (c) an acute (d) a reflex 
@ In A XYZ; if: m(Z X) 2 50° »m(Z Y) = 100°; then: m(Z2)- 
(a) 30* (b) 50* (c) 80* (d) 100° 
@ In A ABC; if : m (4 A) +m (4 B) = 110°, then: m (4 C) = ~ 
(a) 110° (b) 90° (c) 70° (d) 55° 
@ If the measures of two angles in a triangle are 35° and 45°» then the triangle is 
(a) acute-angled (b) right-angled (c)obtuse-angled (d) equilateral 


@ The measure of the exterior angle of the equilateral triangle at any one of its vertices 
equals -- 


(a) 60° (b) 120° (d) 30° 


————————w 
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fig. (12) 


EL fig. (14) @ fig. (15) 


wc 
V 
A 


EA fig. (17) @ fig. (18) 
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In the opposite figure : 
BD N AE = (C) » AF / BC , m (4 BAF) = 65° 
»m (4 DCE) = 55° 
Complete the following proof to find : 
the measures of the interior angles of A ABC 
Given 
RTF. 
Proof < BDOAE-[C) _ 
- m (Z ACB) =m(Z 
+7 AF // BG , AB is a transversal to them 
^ m(ZFAB)em(Z «m ene 
*^ The sum of measures of the interior anlges of the triangle = -------.-- 3 


o 


EAT 0 — — MEI (The req.) 


in the opposite figure : 
AGDC , DE // CB » m (4 D) = 100° and 
m(Z B) - 40° 
Complete the following proof to find 
Given 
R.T.F. 
Proof 

- m (4 D)+m (4C) 

(Two interior angles in the same side of the transversal) 

7 m (4 D) = eee o 

e (Ë C) «ee m sessrassis 

+: Z BAD is an exterior angle of A -- 

«<. m(Z BAD) =m (Z ee) +m (LZ 


BD//CA »m (Z C) =45° and 
m (4 ABD) - 75? 
Find : m (4 ABC) 


TEE ji le ole dla Cad Yy eal en ga) pal all a D 


Unit 
In the opposite figure : 
ABC is a triangle in which : m (Z B) = 58? > 
E C AB such that CE bisects Z ACB > 
D € BA and m (4 CAD) = 112° 
Find : m (Z AEC) 


Ein the opposite figure : 
DE // BC » m (4 D) = 100° > 
m (Z C) = 30° and 
ACDB 
Find : m (4 BAC) 
In the opposite figure : 
EF // CD »m (4 E) = 50° and 
m(Z C) 2 30* 
Find the measures of the angles é B 
of A ABC and m (Z ABD) «m (4 ABC) = 50* » m (4 BAC) = 100° »m (4 ABD) = 130° » 


In the opposite figure : D E 
DÉ//FR//BC, n 
m (4 CDE) = 120° and m (4 RFB) = 135° 


Calculate the measures of the angles of A ABC 
1 c B 
«m (Z B) 2 45? »m(Z C) 2 60* »m(Z A) 2 75? » 


In the opposite figure : 

AB // DC // EF » m (4 E) = 110? and 
m (Z D) = 120° 

Find : m (4 EGD) 


(Bm the opposite figure : 
ABC is a triangle in which : m (Z A) = 80? and 
m (Z B) = 60* 
DE // BC where: DC AB and EG AC 
Find : m (Z AED) and m (Z DEC) «A0? » 140° » 
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"Lesson 
In the opposite figure : 


A 
ABC is a triangle » m (Z ADE) = 60° > 
m (Z FEC) =70° » D 
D EAB , DF // BC and dii 
AC) DF = {E} g 4 


Find the measures of the interior angles of AABC 
«m(ZC)=70° »m(Z B)= 60° »m(Z A) =50°» 


In the opposite figure : 
ABC is a triangle in which m (Z A) = 64° , 
m (4 B)=52° > 
m (4 DEC) = 116° :ECACand DC AB 
Prove that : DE // BC 


eee A" CA In the opposite fms 
Prove that : 
m(Z DXE)-85? » 
then calculate m (Z DXC) . 
andm apne) | X4 8-0 a) 5 eee OC EXF) t «95? » 95°» 


. ee en E. CONT nn a a the opposite fi figure : 
ED//BA »m(Z CAE) - 110° 5 
DBM AE={c}> iE ud 
m (4 DCE) = 60° and FC BA É XT 
Find the measures of the angles of the two triangles DCE and ABC 
«m(Z E) 2 70? »m(Z D) 2 50* » m (Z B) 2 50° »m(Z ACB) = 60° >m (4 BAC) = 70° » 


In the opposite figure : 
ABCD is a rectangle » E € BC where : 
m (Z BAE) = 30° and m (Z EDC) = 60° 
Find : m (Z AED) 


In the opposite figure : 
BM bisects Z ABC and CM bisects Z ACB 
If m(Z A) = 80° > 
find +m (2 EMD) 
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Unit 


In the opposite figure : 


A 
ABC is a triangle »D ECB »X ECB ; , G 
m (Z A) 2 63* » m (Z. C) = 56° and IN $ 
m (Z DEB) = 34* Á NS 


c B DX 
Find : m (4 EDX) 


E In the opposite figure : 
ABC is a triangle » m (Z B) = 35° , 
m(Z C) 2 60? m(Z BAD) 225? , 
DEBC and XEDA 


Find : m (4 XAC) « 120? » 


21] In the opposite figure : 


A 

€ D B 
ABC is a triangle »AE// BC ,D€BC, m 
F EBA »m (Z FAE) = 130° and 
m FAC) = 110° 

DC B 
pS SS eS I M 

[Ss 

B E c P 

A 


Find : m (4 ACD) «120°» 


(EB) In the opposite figure : 
ACN BD = {M} and 
m(4 A)=m(4 D) 
Prove that : m (Z B) =m (4 C) 


In the opposite figure : 

The points F ; C , E and B are collinear » 

m (Z B) = m (Z DEC) 2 90? and AC // DF 
Prove that: m (ZA) 2 m(Z D) 


CA In the opposite figure : 
ABC is a triangle » 

m (Z B) 2 m (Z C) and 
AD is the bisector of Z A 
Prove that : AB - AC 
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In the opposite figure : 
‘AB // ED and 
m(Z ABC) 2 m (Z AED) 
Prove that : BC // AE 


In the opposite figure : 
XYZ is a triangle in which m (Z Z) = 52° » 
LEXY and M € XZ such that : 
m(Z Y)-m(Z XML) 
Find : m (4 XLM) 


in the opposite figure : 
ABC is a triangle in which : 
m(Z B) =m (Z ACB) and D C BC 
Prove that : m (Z B) » m (Z D) 


[^5] In the opposite figure : 


ABC is a triangle in which : 

m(Z B) 2 m(Z C) »D € BA and 
AE bisects 2DAC 

Prove that : AE // BC 


Ø 1n the Opposite figure? 
ABC is a triangle in which : DEAC, 
m(Z 1)2m(Z A) and 
m(Z2)=m(ZC) 
Prove that : 2 ABC is a right angle. 


1:0 e cpalaal Y Zn a £526, wall 
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or excellent pupils 


(B) ABC is a triangle in which : m (4 A) 22 m (4 C) and m (4 B) -4 m {2 C) 
Prove that : Z B is an obtuse angle. 


@ ABC is a triangle in which : m (Z C) = 28° »m(ZA)-4x*? 
»m(ZB)=(2X+2)° 
Find : m (Z A) and m(Z B) « 100° » 52°» 


In the opposite figure : f 


ABC is a triangle in which : DC AB 
m (Z B) = 90* , m (Z ADE) = 90? and 
m (4 ACB)- m(Z E) 

Prove that : m (Z BDC) > m (4 DAE) 
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mm 
/ @ From the school book 


Exercise On theorem 2 and its corollary, and theorem 3 J 


Complete the following : 
@ The ray drawn from the midpoint of a side of a triangle parallel to another side 


@ The line segment joining the midpoints of two sides of a triangle is the third 
side. 


@ The length of the line segment joining the midpoints of two sides of a triangle 


@ In the opposite figure : 
If D is the midpoint of AB » DE // BC. 
» then . is the midpoint of -- 
@ In the opposite figure : 
If D and E are the midpoints of AB and AC respectively 


@ In the opposite figure : 
*: D and E are the midpoints of AB and AC respectively 
»BC-6cm. 
s DES cm 
@ In the opposite figure : 
If: m (Z B) 2 90? » D and E are the 
midpoints of AB and AC respectively 
> then : m (4 ADE) = et 
@ In the opposite figure : 
If : D and E are the midpoints of AB and AC respectively 
» and the perimeter of the triangle ABC = 24 cm. 
> then the perimeter of the triangle ADE = ----.---.- cm. 
@ In the opposite figure : 
+: D and E are the midpoints of AB and AC respectively 
» AD = 3 cm.» AE = 2 cm. and DE = 4 cm. 
^. The perimeter of the figure DBCE = 
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Unit 

@ In the opposite figure : 
If the perimeter of the square ABCD = 20 cm. 
» MF // CB where FE AB 
»then: AF= - cm. 

@ In the opposite figure : 
+” The perimeter of the rhombus ABCD = 24 cm.» 
E is the midpoint of AB 
e ME Scere cm. 

@ In the opposite figure : 
- ABCD is a square» X and Y are the midpoints 
of AM and AB respectively and AC = 12 cm. 
h KY Seen cm. m (4 AYX) = 


Ø i the opposite figure : 
ABCD is a parallelogram, DC = 5 cm. 
»FEBC , DFN AB={E}, 
if: DF = FE 
Complete the following proof to find the length of BE 
Given 
RIF. 
Proof 


* Fis the midpoint of 
^. B is the midpoint of 
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In the opposite figure : 

ABC is a triangle in which CA = CB» 

E is the midpoint of AB » EF // AC» 

H and G are the two midpoints of BD and CD respectively. 
Complete the following proof to prove that 


InAABC: 
+: Eis the midpoint of 
-. Fis the midpoint of 


+: H is the midpoint of ----.- 
> ~-=- is the midpoint of CD 
1 
2 


(El 1n the opposite figure : 
AE-EB EX // BC , XY // CD 
and AD = 6 cm. 

Find the length of : AY 


(El 1n the opposite figure: - D A 
X is the midpoint of CD 
»Zis the midpoint of AB 
» XY // CB » m (4 ADB) - 40* 
Find : m (Z ZYB) 


(Eli in the opposite figure : 
ABCD is a parallelogram » AC N BD = {M} 
Draw MO // AD to cut AB at O 
If: AD = 12 cm. and DC = 8 cm. 
s then find : @ The perimeter of ABCD 
@ The length of AO 


ee 
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Unit 


In the opposite figure : 


D x A 
ABCD is a parallelogram ; its diagonals intersect at M NL] 


Draw MX // BA to intersect AD at X à 

@ Prove that : X is the midpoint of AD dias 
1 — ic B 

@ If MX =5 cm. » then find the length of CD 


« 10cm.» 


(Ell ABCD is a parallelogram » its diagonals intersect at M» ME // BA and cuts AD at E 
Prove that : ME = 4 DC 


In the opposite figure : 


ABCD is a parallelogram » 
BC =CH H EBC 


Draw AH to cut DC at O 
Prove that : AO - OH 


} In the opposite figure Na ue m 
ABCD is a trapezium » AD // BC » X is the midpoint of AB 
If AD // XY where Y EDC > YZ // DH 
Prove that : CZ - ZH 


| CA In the opposite figure : 
AD=DB>AE=EC> ` 


BX BC DEN XC={y} 
Prove that : Y is the midpoint of XC 


In the opposite figure : 
ABCD is a quadrilateral in which : 
X and Z are the midpoints of AB 
and AD respectively and Y € AC such that : 
YZ CD and YC 2 4 cm. 
If BC = 6 cm. and AB = 10 cm. » then 
find : (4) The length of AY @ The perimeter of A AXY — «4cm.»12em.» 
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(Lesson six ^| 


CA In the opposite figure : 
AB -5cm.,BC- 8 cm.» 
AC =7 cm.» D ; E and F are the midpoints of 
AB ; BC and CA respectively. 
Calculate the perimeter of : A DEF 


In the opposite figure : 
XYZ is a triangle in which : 
H > O and G are the midpoints of XY » YZ 
and ZX respectively. 
If the perimeter of A HOG is 18 cm. » 
then find the perimeter of : A XYZ 


ABC is a triangle » if X » Y and Z are the midpoints of AB » BC and AC 
respectively. Prove that : the perimeter of A XYZ = 4 that of A ABC 


@® A Im the opposite figure : 
ABC is a triangle in which D E 2E and Rare the 
midpoints of AB » BC and CA respectively » 
BC = 12 cm.; AC = 10 cm. 
Find the perimeter of the figure DECF 


[7] EL In the Spposite figure : 
AD / BC .AD- 4 Bc BC, 
H is the midpoint of BD, 
O is the midpoint of CD 
Prove that : AHOD is a parallelogram. 


@® EDI In the opposite figure : 
D and E are the midpoints of AB and AC respectively » 
F ECB where BF =4.BC 
Prove that : BEDF is a parallelogram. 


In the opposite figure : 
ABCD is a trapezium in which 'AD//BC 
and AD = 4 BC and AC N DB - (M) 
Let H and O are the midpoints of MB and MC respectively. 
Prove that : AHOD is a parallelogram. 


RÀ 8 
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Unit 5 


@ CQ In the opposite figure : 
D is the midpoint of AB , 
E is the midpoint of AC ; 
DFM BC ={x},DX=XF> 
BC =12cm. 
Find the length of : XY 


ij In the opposite figure : 
ABCD is a parallelogram» 
X is the midpoint of AB 
Draw XY // BC to cut DC at Y 
Draw AY to cut BC atH 
Prove that : C is the midpoint of BH 


Bin the opposite figure : w 
ABC is a triangle ; D is the midpoint of AB; . 


DH // BC , O GAC such that HC CO 
Prove that : CO - 4 AO 

If we draw DO to cut BC at X » then 
prove that : OX = XD 


In the opposite figure : : = 
ABC is a triangle » D is the midpoint of BC 
and H is the midpoint of AD 

Draw CH to cut AB at O, 

then draw DZ // CO to cut AB at Z 

Prove that : AO = OZ = ZB 


@ ABCD is a parallelogram. M is the intersection point of its diagonals » 
draw CE // BD to cut AB at E and AD at F 
Prove that : @ AB = BE @AD=DF 


_ Ea 
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In the opposite figure : 
ABCD is a trapezium in which AD // BC 
Let H be the midpoint of AB » 
HX // BC and XY // DB 


Prove that : Y is the midpoint of BC © ms 5 


(B) O ABCD is a trapezium in which AD // BC » E is the midpoint of AB » draw EX // BC 
to cut DB at X, DC at Y and draw YZ // DB to cut BC at Z 
Prove that : XD = YZ 


ABC is a triangle in which AB = 9 cm. ; AC = 8 cm. ;D€AB,; 

E € AB such that AD = DE = EB and DX ; EY are drawn parallel to BC and 
cutting AC at X and Y respectively » where DX = 4 cm. 

Calculate : the perimeter of the shape DEYX 


GE EDI In the opposite figure : 
ABCD is a quadrilateral in which X » Y »Z and L 
are the midpoints of AB » BC; CD and DA respectively. 
Prove that : XYZL is a parallelogram. c 


z 


E ABC is a triangle in which AB = AC > X » Y and Z are the midpoints of AB 
» BC and CA respectively. 
Prove that : AXYZ is a rhombus. 


In the opposite figure : 

ABCD is a rectangle and X > Y » Z and L 

are the midpoints of AB , BC , CD and DA respectively. 
Prove that : 

@ XYZL is a rhombus. 

@ The perimeter of the rhombus = 2 BD 


Uff e / ola Y 7 AN 29 24, wall 
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Unit 


In the opposite figure : 
ABCD and DBCH are two parallelograms having 
a common base BC and on one side of BC 
Let AC N BD = (M) and DC N BH = {L} 
Prove that : @ ML // BC & ML- laH 


———GX-$em.——— 


Connected with algebra : c D A 
In the opposite figure : f 
Find the value of each of : X and'y 


Life Application y 


Sara wants to design a kite whose two diagonals 

are 64 cm. and 90 cm. 

She want to put a stripe to decorate the kite such that 

the stripe joins between the midpoints of the sides of the kite. 
How long is the stripe ? 


F, 
v 


3! 
$3 
X ^ «6cm. 65cm.» 


ABC is a triangle in which : m (Z ABC) 2 m (Z ACB) 
>D € A such that AC = CD and O € CA 

Let AH bisects Z BAO such that : AH N DB = {H} 
Prove that : DB = BH 


(B) ABCD is a quadrilateral in which AC -L BD and X » Y > Z and L 
are the midpoints of AB » BC , CD and DA respectively. 
Prove that : XYZL is a rectangle whose area equals 4 AC x BD 


Lesson. Seven : 
/ LI From the school book | 


Exercise On Pythagoras' theorem 
eee — — — Iii 


E 1n each of the following figures ; find the length of the unknown side : 


Fig. (4) 


In the opposite figure : 

ABCD is a square whose side length = 4 cm. 

and E C BC where CE = 3 cm. 

Complete the following proof to find the length of DE 
+: ABCD is a square 

t DG - om. 3m(Z DCB) = 

^X In A DCE : (DE? = (— Y? + (CE)? = (2)? + (3 
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Unit 

In the opposite figure : 

AD LBC BD -9cm.; 

DC = 16 cm. and AC = 20 cm. 

Find : C tm Dom B 
@AD 


@ The area of A ABC « 12 cm. » 15 cm. » 150 cm?» 


CA In the opposite figure : 
ABC is a triangle and AD -L BC 
If AD 2 24 cm. 
> AB = 26 cm. 
and AC = 30 cm. 
find BC and calculate the area of A ABC «28 cm. » 336 cm? » 


L 


E CQ In the opposite figure : m 
XYZL is a quadrilateral in which : R 
m (4 XYZ) = m (4 XLZ)=90° » H 
XY =7 cm. YZ = 24 cm. and XL = 15 cm. — à 
Find the length of each of : XZ and ZL «25 cm. »20 cm. » 


© 1n the opposite figure : 
m(Z B) = m(Z ACD) - 90* 
:AB 29cm. ; BC = 12cm. Q 
and DC = 20 cm. 
Find : 
@ The length of AC @ The length of AD 
@ The perimeter of the figure ABCD @ The area of the figure ABCD 
« 15 cm. »25 cm. » 66 cm. + 204 cm?» 


In the opposite figure : 
^ ABD is a right-angled triangle at B 
»AB 28cm. »AD=17 cm. 
and C € BD such that AC = 10 cm. 
Find the length of each of : CB ; BD and CD 


«6cm. » I5 cm. s 9 cm.» 
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ED m the opposite figure : 
m (Z ABD) - 90* , BA // CD 
»AB z 9 cm. ;» AD = 15 cm. 
and DC = 5 cm. 
Calculate the length of : BC 


CA In the opposite figure : 
ABCD is a trapezium » AD // BC 
»m (Z DCB) - 90* , AE L BC 
If: AB = BC = 17 cm. and AD — 9 cm. 
» find the length of DC and calculate : S rm. 
the area of the trapezium ABCD j « 15cm, » 195 cm? » 


(f 1n the opposite figure : 
BD AE={C} »AB/DE 
»AB =6 cm. ; BC = 8 cm. 
and C is the midpoint of BD 
Calculate the length of : CE 


E In the opposite figure : 
ABC is a right-angled triangle at B. 
»BD LAC JAB «4 cm. 
and BC 2 3 cm. 
Calculate the length of : BD 


Complete the following : 
@ In the right-angled triangle » the area of the square on the hypotenuse equals 
@ If XYZ is a right-angled triangle at X » XY = 12 cm. and XZ = 9 cm.» 
then YZ = esse cm. 
@ If ABC is a right-angled triangle at B » AB = 20 cm. and AC = 25 cm. » 
then BC = ---------- cm. 
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Unit 


@ In the opposite figure : 
If m (4 ABC) = 90* 
»AB 25cm. 
and AC = 13 cm. 
»then the area of 
the square BEDC = cm? 


@A rectangle is of length 8 cm. and width 6 cm. » then the length of its diagonal 


@ If the area of a rectangle equals 60 cm? and its width is 5 cm. » then the length of 
its diagonal 

@ If A ABC is right-angled at B » 
then the side length of the shaded 
Square = +++ om, 

@ If A ABD is right-angled at A 
and A BCD is right-angled at B > 
then the area of the shaded 
square = cm? 

@ If each of the triangles ABC » ACD and DCE 
are right-angled at B » A and D respectively» 
AB =BC=AD =DE=1 cm. 

» then the area of the shaded 


square = om? 


Choose the correct answer from those given : 
@ In the opposite figure : 
Which of the following relations is true ? 
(a) X= 4? +3? (b) x? = 47-33 
(c) x?«9-16 (à) x? =25 
@ A In the opposite figure : 
Which of the following relations is true ? 
(a) X4+34+X=15 (9 x7 +3 x= 108 
(©) (X43)? =15-x? @)X?7+6X+9=225 


Tous] si eign ole Ala eaa s el fy Std ayes ual Leal! 3a P 


@ In the opposite figure : 
Which of the following relations is true ? pd T 
(x?«(x-19-5  (x«(x-0D-25 
()x?-x=12 @ x-1?- x?-25 art 


@ If ABCD is a square then (AC)? = 
(a) AB (b) (AB)? (c) 2 (AB (d) 4 (AB? 


In the opposite figure : 
If m (Z B) =m (Z D) = 90° 
Prove that : (AB)? + (BC)? = (AD? + (DC)? 


® CQ In the opposite figure : 
ABC is a triangle »m (Z B) = 90° 
» AE // BC 5 If BC =12 cm. »AC = 20 cm. 
>D GAB where BD =9 cm. and AE = 2 BC 
» find the length of each of : AD and ED 


(@ GQ A window cleaner has a ladder which is 5 metres long. 
He places it so that it reaches 
a window sill 4 metres from the ground. 
How far is the wall from the foot of the ladder ? 


CA A wooden bridge AB of length 15 m. is built 
horizontally on two vertical walls AC and BD 
resting on two supports MC and MD 
If AC = 4m. and AM = MB > 


calculate the length of the support MC 5m. 
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Unit MÀS 


If Mina wants to go to the house of his 
friend Bassem. 
What is the distance he saves if he takes 
the main road instead of the other two roads ? 


«4km.» 


= 


If A ABC is right-angled at B » D is the midpoint of BC » 
Prove that : (AC)? - (AD)? = 3 (BD? 


ig) In the opposite figure : 
Prove that the sum of areas of the two semicircles 
drawn on the two sides of the right angle in a right-angled triangle 


equals the area of the semicircle drawn on the hypotenuse? 
[Given the area of the circle = nx £z 
y 
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{Lesson Eight 
// E From the schoo! book 


| Exercise EJ 8 | On geometric transformations } 


B Describe the type of the geometric transformation (reflection » translation or 
rotation) in each of the following : 


{BB Write below each shape the type of the geometric transformation (reflection » 
translation or Ji 


(4) Original 


i [E 9] e] 91 E] 


Write below each shape the type of the geometric transformation (reflection » 
translation or rotation) : 


@® img Original 


< X 


e5 


Image Original igi Original 
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Describe the type of transformation in each of the following figures (reflection 


»translation » rotation) : 


CA Figure b is the image of figure a by a geometric transformation. Identify each 


transformation as (a translation » a reflection or a rotation) : bT 


Draw the image of each figure according to the shown transformation » then 
describe each type : 


@) EB (X »y) — C X>y) € ED. (X »y) — ©X>-y) 


T 
€ 


MM [ Lesson Eight |i 


@ ED (Xo y) — (X€25y*3) @(X sy) —- (X5sy-3) 


E 


4- 
3 
2; 
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Unit 3 


(El Map the image of A ABC where A (4 »—3) » B (4 » D C (1 »— 3) according to the 
following transformations then describe its type : 


Xy) — CX») 


G (Xy — CX»-y) 


© (X sy) — (Xsy-2) 


@ (X sy) — Cy» 


CA Draw the image of the polygon ABCDEO according to each transformation 
and describe the type : 


(Xy) — CX»y) 


()X»y) — (Xoyt5) 


Xy) —e CX 


@ (X sy) — (X-55y) 


) (X »y) — (X:-y 


£A Draw the image of AABC where A (1 »2)* B (3 »2) and C (3 95) by the 
following transformations : 


(D (XK sy) — (X>-y) 
@ (Xy) —» (X*15y-3) 
G) (X sy) —e- Cy» 


E] On a square lattices draw where Dno 53) and O is the origin 
| Oi lattices draw A ABO where A (3 »1) 5B (1 s3) and O is the origi 
point» and draw its images by the following transformations then discribe its type : 


(Xy) —e- (X+1sy-2) 


@) (X sy) — Qo-y 
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— | Lessow Eight |H 


(Gy) —- Cy» 
Gy) —- CXs- _ _ 


B) On a square lattice» draw the quadrilateral ABCD where A (1 » 1)» B (4 »2) » 
C (3 34) and D (1 » 4) s and draw its image by the following transformation, then 
discribe its type : 


@)(X sy) — (y>-X) 
@(X sy) —- CX 


@(X sy) —- (X-1loy-l) 


2 For excellent pupils 


(IE) Draw A ABC whose image A A B C by the transformation (X » y)——» (—y » X) 
where A (1 »— 1) » B (3 > 1) and C (4 »— 1) » then discribe the transformation type. 
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/ L1 From the school book. | 
Exercise [9 | On reflection in a straight line 
——— —————————À 


[ First | Problems on reflection in the plane : ] 
ED Find the image of each of A , AB and A ABC by reflection in the straight line L : 


B 


fig. (1) fig. (2) fig. (3) 


a8 CA Copy the figures below in your notebook » then draw the images of A DEF 
and the circle M by reflection inL: 


e 
b 
z k 
x ¥ 


(El Ea Draw the axes of mme of each of the following figures if they are existed : 
[o] e © 


NOH 


e 
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Draw the triangle ABC in which : AB = 6 cm. »m (Z A) = 90° and m (Z B) = 30° 
Then draw its image by reflection in AB 


by reflection in the straight line containing the shortest side. 


CA Draw the image of A XYZ in which : XY 23 cm. » YZ = 5 cm. and ZX - 7 cm. 
by reflection in the straight line containing the longest side. 


(Ell Draw A ABC in which : AB = 3 cm. » BC 2 6 cm. and m (4 ABC) = 90° ; then find 
its image by reflection in the straight line L which is perpendicular to BC at C 


Draw the rectangle ABCD in which : AB = 6 cm. and CB = 4 cm. , then draw its image 
by reflection in AD. Say the name of the resulting figure which consists of the 
rectangle and its image ; then find its perimeter. «32cm.» 


Draw the image of the circle M whose radius length is 2 cm. » by reflection in the 
straight line which is far from the centre by 1 cm. 


Draw the circle N with radius length 2.5 cm. > then draw its image by reflection in the 
straight line which is far from its centre by 2.5 cm. 


KE Draw A ABC where BC = 3 cm. » AB = 4 cm. and AC = 5 cm. 
If the point D is the image of the point C by reflection in AB 
Find : A 
(4) The perimeter of A ACD 
(2) The area of A ACD « 16cm. »12 cm?» 


In the opposite figure: 


ABCD is a square. M is the point of intersection of i 
X » Y »Zand Lare the midpoints of its sides AB » BC » 
CD and DA respectively. Complete the following : 


C) The image of the point A by reflection in LY is 

(&) The image of the AM by reflection in XM is 

@ The image of the A ALM by reflection in LY is 
(à) The image of the A ALM by reflection in XZis 

(&) The image of the A ALM by reflection in AM is 
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Unit 
(&) The image of the A AMB by reflection in LY is -+ 
@ The image of the A AMB by reflection in XZ is -——- 
(8) The image of the square AXML by reflection i inLY is 
and by reflection in AMis " 
(8) The image of the square ABCD by reflection in LY is —— 
@ A MZD is the image of A MZC by reflection in 
6) A AXM is the image of A CYM by reflection in - 


E) CA In the opposite figure : 
A ABC is an equilateral triangle » where D. D ; E and F are the midpoints of AB »BC 
and AC respectively »and AE N BF N CD = (M) : 
Complete : 1 A 
@) Axes of symmetry of A ABC are -+ 
@ AB is the reflected image of AC by reflection in 
(8) The reflected image of AF by reflection in BF is -—-- » 
and the reflected image of CF in AE is -——- 
(4) The reflected image of A AMD by reflection in AE is ei. 
^ m(Z AMD) =m (4 ) » because reflection in a line reserves = 
©@® The reflected image of A AMB by reflection in AE is- 


@ A BMC is the reflected image of ------ by reflection in CD » and the reflected 
image of -.-------- by reflection in BF 


-. BM=AM >and CM = AM ; because the reflection reserves == 


Complete the following : 
@) The reflection in a plane reserves : 
(a) eaaa (€) (e) eo [OR 
@ If the reflection in a straight line transforms the figure to itself then this straight line 
is called : 
@) The number of axes of symmetry of : 
(a) The equilateral triangle is --- - |(b) The isosceles triangle is 
(c) The scalene triangle is ---------- (d) The parallelogram is 
(€) The rectangle is «---- | (f) The rhombus is -- 
(g) The square is (h) The trapezium which is not isosceles is 
(i) The isosceles trapezium - | (j) The circle 


5^ ^ 44 -—"- — 
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(4) In the opposite figure : 
If m (Z ABC) = 90° 
and m (Z C) = 55° » the straight line L 
is the axis of symmetry of A DBC 
»then m (Z ABD) = ~- ° 


In the opposite figure : 
If the straight line L 
is the axis of symmetry 
of the figure ABCDE » 
calculate : m (Z BCD) 


and BC = 4 cm. locate A as the reflected image of A by reflection in CD and locate 
C as the reflected image of C by reflection in AB ] 
Prove that : 

(0m (Z GAC) -2 m (Z CAB) e AC/AC 


[] By using the reflection we tan’ ‘complete 
drawing some of the : symimetzical shapes like 
the butterfly in the opposite figure. 
Use the reflection to complete each of the following figures : 


In our daily life » we see many figures having one or more axes of symmetry in front of 
you » there are some signs of cars. Draw their axes of symmetry if they exist : 
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| Second || Problems on reflection in the Cartesian plane : 


£ In the opposite figure : 
Write the coordinates of the image of each 
point by reflection in : 
QD The X-axis 
(2) The y-axis 


E Copy each of the following figures on a lattice and draw the images of the figure by a 
geometric transformation as showy ee each figure » then write the coordinates of 
each vertex of the figure. `= | 


reflection in the X-axis j reflection in the y-axis 
ED fig. (1) fig. Q) 


? reflection in FG 
EH fig. (3) 
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(Ell Draw AB where A (4 » 3) and B (1 » — 2) » then draw its image by reflection in : 
CD The X-axis @® The y-axis 


EAG » 1) and B (3 5-2) » find DC which is the image of AB by reflection in the 
y-axis and name the figure ABCD and calculate its perimeter. « 18 length units » 


(Œ C Find the image of A ABC where A C 6 »— 1) B (—2 »— 1) and C5 5-6) 
by reflection in the X-axis 


(G® Draw the image of A ABC where A (0 +0) > B (3 +0) and C (- 1 » 2) by reflection 
in the y-axis 


E On a square lattice » draw A ABC where A (2 »—2) »B (3 » 4) and C (- 3 »2) then 
draw A ABC which is the image of A ABC by reflection in the y-axis then draw 
A ABC which is the image of A ABC by reflection in the X-axis 
Draw the image of the opposite figure 
by reflection in the X-axis " 
and in the y-axis another time. 


On a square lattice. » draw-the rectangle whose vertices are A (3 :2) 3B (852) 
»C (8 » 6) and D (3 » 6) » then draw its image by reflection in the y-axis 


@® CO Graph the square ABCD and its image : by reflection in the X-axis » then 
compare the length of the sides and the area where A (0 »2) » B (- 5 50) +C (- 35-5) 
and D (2 »—3) 


ABCD is a rectangle in which : AQ +1) >B(1 »3) and C (—3 » 3) Determine the 
coordinates of D from the graph » then find the image of the rectangle ABCD by 
reflection in the X-axis. 


EL Draw the image of the square ABCD where A (2 » 3) and B (2 »— 1) by reflection 
in the y-axis. What do you notice ? li 


ÉL Draw the image of the rectangle XYZL where X (2 +2) and Y (- 3 » 2) with 
width 3 units by reflection in the X-axis. 


No. 


Complete the following : 

(1) The image of the point (1 » 3) by reflection in the X-axis i: 

(&) The image of the point (— 2 » 5) by reflection in the y-axis 

(8) The image of the point (2 »— 3) by reflection in the -+ is (2 »3) 

(4) The image of the point (— 1 » — 4) by reflection in the is (1 »—4) 

C5) The image of the point (0 » 3) by reflection in the -.---.-.-- is itself. 

@ The image of the point (— 5 » 0) by reflection in the ---------- is itself. 

(7) The image of the point (2 » 1) by reflection in the X-axis followed by reflection 
in the y-axis is -----.-..- 

(8) The image of the ro (2 »— 3) by reflection in the y-axis followed by reflection in 
the X-axis is ~-= 

(9IfA (72 »3) is the image of the point A (2 » 3) by reflection in y-axis » then the 
image of the point A by reflection in the y-axis is 


< For excellent pupils 


WT Determine on a square lattice the points A (5 »4) +B (5 > 1) >C (2 +1) >A (455) > 
B (155) and C (1 »2) 
(If A ABC is the image of A ABC by reflection in the straight line L > 
draw this straight line. 
@ If the figure ABBA is the image of the figure CBBC by reflection 
in the straight line M » draw this straight line. 


AE] If the geometric transformation (X » y) —— (y ».X) is a reflection in a straight line L » 
draw on a square lattice the straight line L 
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=| Lesson Ten : 
CD From the school book | 
On reflection in a point 


( 


| First || Problems on reflection in the plane : J 
E Choose the correct answer from the given ones : 
@) If AB is the image of AB by reflection in M »then AB ---------- 
(a)> (b)< ©= 
@ In the opposite figure : i 
The image of AB 
by reflection in the point M is 
@ AM (AB 
(3) In the opposite figure : 
ABCD is a square whose diagonals 


intersect at M The image of. ST 
by reflection in Mis A 


(a) ADM : ig (b) BCM. 
(c) DCM E: E - (d) CDM 

@ If À is the image of A by reflection in M and if MA = 5 cm. » then AA = «++ 
(a) 5 cm. (b7cm  - (c) 10 cm. (d) 15 cm. 


| In the opposite figure : 
~ ABCD i is a square whose diagonals intersect at 


M 
X >Y > Z and L are the midpoints of AB » BC »CD 
and DA respectively. s 

Complete the following : 

@ The image of the point A by reflection in M is 

@ The image of the point X by reflection in M is - 

@ The image.of AL by reflection in M is 

@ The image of MZ by reflection in M is - 

© The image of BM by reflection in M is - 

© The image of AX by reflection in X is 

@ The image of A ALM by reflection in M is 

(&) The image of A BXM by reflection in M is 

(8) The image of A AMB by reflection in M is ---------- 
Ql Tbe lnsze cf esqin iX ME. by reflection a Me 
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Unit 2 


Using the geometric tools » draw the image of each of the following by reflection in 
A (Answer in the same page of the book) : * 


D 
c 


Fig. (1) Fig. (2) Fig. (3) 


(GB Draw A ABC in which AB = BC = 4 cm. and AC =S cm. » then find its image by 
_Teflection in the point B 


In each of the following figures» draw A ABC as the image of A ABC by reflection in 
the point B and mention the name of the figure A CAC giving reason. 
€ c 


LZTN 


B A 


Fig. (1) Fig. (2) Fig. (3) , „Fig. (4) 


(@ Draw A ABC in which BC =3 cm. »AB cm. and m (Z B) 2 90* » then draw 
A ABC as the image of A ABC by reflection in C Prove that the quadrilateral ABAB is 
a parallelogram. 


Ell Draw the square ABCD whose side length is 5 cm. then draw its image by reflection in 
the point M where M is the point of intersection of its diagonals. What do you observe ? 


E ABC is a triangle » Fis the midpoint of AC Draw D as the image of B by reflection 
in F What is the type of the figure ABCD and what is the type of the triangle ABC 
required to transfer the figure ABCD to 
C) rectangle. © rhombus. 
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E CO 1n the opposite figure : 
ABCD is a square » M is the point of intersection of 
its diagonals and X € AM Find Y as the image of X 
by reflection in M then; 
Prove that : (4) A DAX =A BCY 
(&) The figure DXBY is a parallelogram. 


ÉL In the opposite figure : 
ABCD is a rectangle » M is the point of intersection 
of its diagonals » X € AD and XM N BC- (Y) 
Prove that : 
(1) Y is the reflected image of XinM _ 4, 
(e) The figure AXCY is a parallelogram. '* 


(B) C3 In the opposite figure : = 
ABCD is a parallelogram 5 M is the point of intersection of 
its diagonals and X EAC »¥EAC 
such that m (4 ABX)= m(z CDY) 
Prove that : "M 
(a) A ABX is the image of A CDY by reflection in M 
(2) The figure XBYD is a parallelogram. 


TSS 
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of this letter by reflection in the midpoint of the inclined line of the 
letter »then we get the same letter. And we notice that we will see 
the same figure if we look at it 


from above or down » right or left. 
Which of the following figures has —————— LIÉÁ£] 
the same property ? | This point is called "point of symmetry" 


Choose the correct answer from those given : 
(1) The image of the point (—3 » 2) by reflection in the origin point is 
(a) G »2) (c35-2) (065-2 (d) (- 352) 
(2) The point (5 »— 2) is the image of the point --.-.----- by reflection in the origin point. 
(a) 5-2) (755-2) (52) (d) 5 »2) 
(3) The point whose image by reflection in the origin point is itself is 
(a) (0 51) (550) (c) (0 +0) (4) 7150) 
(4) The image of the point (3 » — 2) by reflection in the origin point followed by 
reflection in X-axis is - 
(2G 5-2 (c35-2) (0Cc352) «652 


Emu Sei RASTA SS 


ERSTE 
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(Ell Ona square lattice » draw A ABC where A (3 » 1) » B (1 +4) and C (0 » 0) » then find 
its image by reflection in the point C 


C (3 »—3) » then find the reflected image of A ABC in the origin point. 


Ø On a square lattice > draw A ABC where A (2 »—2) » B (3 »4) and C (- 3 » 2) > then 
map A ABC as the image of A ABC by reflection in y-axis then map A ABC as the 
image of A ABC by reflection in X-axis. What is the image of A ABC by reflection in 
the origin point ? What do you deduce ? 


(Ell ABCD is a rectangle where A (2 » 5) +B (6 » 5) +C (6 » 8) and D (2 »8) » then find 
the image of the rectangle ABCD by reflection in the origin point. 


Gm the opposite figure : 
If CD is the image of BA 
by reflection in the point M and BA = (2 X + 5) cm. » 
CD — (X * 9) cm. » m (Z A) 2 2 y and m (Z D) = 60° 
Find : (4) The length of CD 
(8) The value of y « 13 cm. »30? » 
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/ EA From the school book 


| Exercise I On translation ) 


[First | Problems on translation in the plane : ) 
Using the geometric tools » draw the image of each of the following : 
By translation MN in the direction of MN as shown in each case. 


Me 


— 


fig. (1) 


in the opposite figure : 
Using the geometric tools » find the image of the following 
figures by the translation of displacement XY 
in the direction of XY 


Using the grid » draw the image 
of the figure ABCD 
by the translation of 4 units in 
the direction of BC 


(El C2 Draw a line segment AB where AB = 5 cm. » then draw the image of AB 
by a translation of magnitude of 8 cm. in the direction of AB 


(El Using the geometric instruments ; draw the square ABCD whose side length is 4 cm. » 
then draw its image by translation of magnitude of 4 cm. in the direction of AB 


[Ell Draw A ABC in which AB = 4 cm. » BC = 6 cm. and CA = 5 cm. » then draw the image 
of A ABC by a translation of magnitude of 3 cm. in the direction of cB 


EL In the opposite figure : 
ABCD is a square whose side length is 4 cm. 
M is the point of intersection of its diagonals. Draw : 
(4) The image of A MAB by the translation of distance 2 cm. 
in the direction of AD 
@) The image of A AMB by the translation AM 
in the direction of AM 


E CO In the opposite figure : 


The triangles ADF ; BDE » DEF and EFC are congruent. 
Complete : 
(1) The image of A ADF by a translation of magnitude of AD 
in the direction of AD is 
(2) A FEC is the image of A DBE by a translation 
of magnitude ---.---.-- in the direction of - 


El In the opposite figure : 
ABCDEF is a regular hexagon. Complete the following : 
CD The image of the point D by translation DM. 
in the direction of DM is 
(&) The image of AF by translation ED in the direction of ED is 
(3) The image of A MCD by translation EF in the direction of EF i 
(@)The translation which makes A DME the image of A MAF is 


CA In the opposite figure : 
ABCD is a square and all the interior 
squares are congruent. 
Complete : 
@) The image of AE by a translation of magnitude of 2 cm. 
in the direction of GK is - 
@The image of the square AENM by a translation of magnitude of 4 cm. 
in the direction of PK is 
(8) The sguare MNHP is the image of the sguare GLZK by a translation of magnitude 
in the direction of 


OAA ABC is right-angled at B where AB = 3 cm. and BC = 4 cm. If A ABC is 
the image of A ABC by translation of a distance 3 cm. in the direction of CB 
Prove that : The figure AACC is a parallelogram. 
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Unit 


(IB) Draw A ABC which is right-angled at B » in which AB = BC =3 cm. 
then find the image of A ABC by translation of a distance 3 cm. in the direction 
of AB > then 
Prove that : The figure BBCC is a square. 


EL) ABCD is a rectangle » where E € AD Find the translated image of A ABE by 
translation of a magnitude DA in the direction of AD If E is the image of E by the 
same translation. 

Prove that : The figure BCEE is a parallelogram. 


(ABCD is a parallelogram ; BE L AD cutting itatE Find A ABD as the image of A ABE 
by translation of a distance ED in the direction of AD ; then prove that the figure 
EBBD is a rectangle. 

Second 
Complete the following : 
(1) The image of the point (2 » 5) by translation (X » y) — (X +2 »y + 1) is 
(&) The image of the point (3 » 2) by translation (X » y) —— (X+3 »y -2) is- 
(8) The image of the point (—5 » 4) by translation (X » y) —— (X +4 »y — 5) is 
(4) The image of the point (— 2 » — 5) by translation (X » y) ——» (X-2 » y) is 
@ The image of the point (3 » — 2) by translation (X » y) —» (X sy + 3) is een 


Choose the correct answer from those given : 
@ The image of the point (— 1 > 2) by translation of magnitude of 3 units in the 
positive direction of the X-axis is 
(@)G1>5) | (&)@ +2) © G2 2) (0153) 
@ The image of the point (— 3 » 4) by translation of magnitude of 4 units in the 
negative direction of the y-axis is 
(a) 7350) (C754) © C3 »8) (d) 7154) 
G3) I£ A (3 »—3) is the image of A by translation (X » y) — (X- 1 »y —4) > 
then the point A is ---------- 
(a) 25-7) (5 (4 +1) © C41) (d) 2 51) 
(4) The image of the point (— 1 » 4) by the translation (3 » — 2) followed by reflection in 
the X-axis is 
(a) (2 »2) (b) -252) ©) 2 »-2) (d) 25-2) 
(&)If the point (a »— 1) is the image of (2 » 4) by the translation 
(X sy) ——e (X+ 1 »y — b) > then (a +b) is 
(a) 353) (b) (1 +3) ©) G +5) (9 »-5) 
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©F:A is the image of the point A (2 + 3) by reflection in the y-axis » then A is the 
image of A by the translation 
(a) (X sy) — (X +4 sy) (b) (X y) — (X >y + 6) 
© (X sy) —e (X-45y) @) (X y) —+ (X »y-9 


Find the image of each of the following figures by the translation shown under 
each figure : 


@) 


(X sy) —»(X+3 sy-2) 


eS "1 
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[10] On a square lattice » draw A ABC where A (2 » 1) >B (1 »— 1) and C (0 » 1) > 
then draw its image by a translation of 2 AB in the direction of AB 


LI A square has vertices A (1 » 1) »B (4 52) » (3 » 5) and D (0 > 4) 
(@) Graph the square and its image under the translation which maps vertex A onto 
vertex B 


(2) Write the mapping rule for the translation. 


CA Use the translation : (X » y) —» (X +2 » y + 3) to locate the point whose image is (2 »3) 


CA If the image of the point A (1 » 1) by translation in the plane is A (2 »2) » find the 
images of the points O (0 +0) » B (- 1 »3) and C (3 » 5) by the same translation. 


(lf A (73 » 1) and B (1 »—2) » write the mapping rule of the translation that makes 
B the image of A 


(AG »2)>B(5 51) »find: 
(a) È which is the image of C (1 »— 1) under translation of AB in the direction of AB 
(2) D whose image is D (2 » 1) under translation of AB in the direction of AB 


OA The point A (3 »— 3) is the image of the point A by the translation 
(X » y) ——- (X—- 1 » y—4) Locate A then by the same translation » draw the image 
of A ABC where B (5 »0) and C (- 1 5-2) 


CA In the opposite figure B 
Copy the graph ; then draw the triangle ABC 
whose image is A ABC 
by the translation 


Oy —»(X+2 sy +3) 


Q fA C2 » D and B (1 , 3) » find on a square lattice the image of AB by reflection 


in X-axis followed by the translation (X » y) —» (X + 4 »y) 
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Unit 4. o 


LI State whether the graph shows a reflection or a translation : 
(1) Name the line of reflection. 
(2) Describe the translation. 
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/ @ From the school book 


Exercise P E 
ELT Ems on rotation in ihe plane 


Draw the image of the point A » AB and A ABC by the required rotation : 


DT 


M M c 
Fig. (1) Fig. Q) Fig.(3) 
R M 530?) RM >- 60°) R M > 60°) 
(Bl Use the geometric tools to draw AB with length 3 cm. s then draw its image by 
rotation R (B » 135°) 


(El CD Draw the triangle ABC in which AB =5 cm. » BC = 6 cm. and CA=7 om. , 


then draw the image of A ABC by rotation 
@R (A » 180°) @R (A > 360°) 


(GB Draw the triangle XYZ in which XY = XZ = 3 cm. and YZ = 4 cm. » then draw the 
image of A XYZ in each of the two cases : 
€) By rotation about X with an angle of measure 90° 
@ MA By rotation about X with an angle of measure (270°) 


(GD Draw A ABC in which AB = 5 cm. » AC =3 cm. » m (4 A) = 40° » then draw C the 
image of C by rotation R (A » 40°) » B the image of B by rotation R (A » — 40°) 


Draw the square ABCD with side length 5 cm. Draw the image of the square ABCD : 
@ By rotation R (B , 90°) 
@ By rotation R (A » 180°) 


gr—————————— 
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(El Using the geometric tools , draw the square ABCD with side length 4 cm. » then draw 
its image by rotation about its centre (The point of diagonals intersection) with an 


angle of measure 90° 


E Draw the rectangle ABCD in which BC = 6 cm.» AB = 4 cm. Draw the image of the 
rectangle ABCD : 
@ By rotation R (A » 90°) 
@ By rotation R (M » 180°) where M is the point of intersection of its diagonals. 


Choose the correct answer from those given : 
@ Which of these figures represents the rotation of the 
Opposite square about its centre with an angle 


of measure 270° ? 


(a) 
@ Which of these figures represents the rotation of the 
opposite regular hexagon about its centre 
with an angle of measure (— 120°)? 


yy 
Wy 
fan Middl 


(a) 
@ In the opposite figure : 
If B is the midpoint of AC » then the image 
of AC by rotation about B with an angle 
of 180? is esse 


(à AC (b) AB 


—— U 
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Unit 


@ In the opposite figure :. d " A: 
i i = D 
CD is the image, of AB under P -Aa 
a rotation about M B 


and the measure of its angle is ----.----- 

(a) 75° (b) 30° (d) — 150° 
@ In the opposite figure : 

A ABC is the image ofAABC 

bya rotation about A n 

with an angle of measure pue 

nd 39... , noe 
@ In the opposite figure: — AM 

A ABC is the image of A DEC 

which is right-angled 

at C by rotation about C with an angle of measure 

(a) 90* =< (b)=90° (c) 180° 


@ CQ In the opposite figure : 

The radius length of circle M is 3 cm. » 

‘AC and BD are two perpendicular diameters in it. 

Complete : : 3 i 

@ By the rotation R (M » 90°) » then the image of the point A is =-= 
and the image of the point B is 
^. The image of AB is «+: 

@ By rotation R (M » — 90°) 5 the image of AB is -----.--- 
AB is and the image of AB is 

@ By rotation R (M » 180°) » the image of the point A is - »the image of the 
point B is 
^. The image of AB is 

8 By rotation R (M »— 180°) , the image of AB is ---------- 
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In the opposite figure : 

ABCDFF is a regular hexagon whose centre 

is M. Complete the following : 

@ The image of the point E by rotation about M with 

an angle of measure 120? is é 

@ The image of AF by rotation about M with an angle of measure 180? is 
@ The image of DE by rotation about M with an angle of measure — 60? i: 
@ The image of A MCD by rotation about M with an angle of measure 300° 


@ ^ ABM is the image of A CDM by rotation about with an angle of measure 
@ A BMC is the image of »-~~by rotation about M with an angle of measure (- 120°) 


(© CA Referring to the opposite figures ~ 
choose the correct answer from those given : 


fig. (1) fig. (2) |. . fig: [^ 
@ The image of the figure by reflection in AD is 

(a) fig. (1) (5) fig. (2) (c) fig. (3) 1 (d) fig. (4) 
@ The image of the figure by rotation about A with an angle of measure 90° is 

(a) fig. (1) (fig. (2) (©) fig. (3) (d) fig. (4) 
@ The image of the figure by translation to the right is ---.------ 

(a) fig. (1) (b) fig. (2) (c) fig. (3) : (d) fig. (4) 
@ The image of the figure by rotation about A with an angle of measure 180° is 

(a) fig. (1) (b) fig. 2) (o fig. 3) (d) fig. (4) 


CQ In the opposite figure : 
( ABCD is a square ; O is the point of intersection of its diagonals 
X >Y » Zand Lare the midpoints of AB » BC » CD and DA 
respectively. 
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Find : 
@ The image of A AXO by reflection in AO followed by another reflection in LO 


@ The image of A AXO by rotation R (O + 90°) 


LLI ABC is a right-angled triangle with AB = 5 cm. and BC = 12 cm. Find : 
@ X as the image of B by translation 9 cm. in the direction of BA 
(&) Y as the image of B by rotation R (A ;— 90°) 
@ The length of XY 


If the point X is the centre of rotation such that Y 
is the image of Y and Z is the image of Z 

If XZ // YZ » find : z 

€D The measure of the angle of rotation. 

@ The length of XZ 


The wheel is one of the rides in the fuiifair > 
if the wheel moves frotff position A to position B--.- 


What ithe measure of the rotation angle in this case ? 


Gears are used to change the speed and ditection of 
rotating parts of some machines 
In the opposite figure » if the smaller gear makes 
one complete rotation clockwise direction » then 
what is the measure of the angle of rotation of 
the greater gear » and what is the direction of its 
rotation ? 
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| Second || Problem on rotation in the Cartesian plane’: ] 


Complete the following : 
@ The image of the point (2 » — 3) by rotation about the origin point with an angle of 


@ The point (3 » — 2) is the image of the point (2 » 3) by rotation about the origin point 
with an angle of measure i 

@ The image of the point 
measure 90° is (— 1 »4) 

@ The image of the point ---.-.:.-- by rotation about the origin point with an angle of 
measure (— 180°) is (5 »—2) 

@ The image of the point (— 3 » 7) by rotation 90? about the origin point followed by 
reflection in y-axis is ý 

@ The image of the point (— 2 » 0) by translation (X » y) ——* (X + 3 » y — 1) followed 
by rotation about the origin point with an angle of measure 90? is ---------- 

@ The rotation with an angle of measure 90° about the origin point maps the point 
(X »— y) onto the point 

@ The image of (a » b) is the same point by rotation about the origin point with an 
angle of measure -+ 

@ If the image of the point (X » y) by rotation about the origin point with an angle of 
measure 90* is (a »b) » then a +y = 


In the opposite figure : 
The point A (2 » 1) and B (1 +3) 
Find the image of AB 


by rotation about the origin point 


with an angle of measure 90° 
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A On the lattice » draw the image of A OAB 
by rotation about the origin with an angle 


of measure : 


e 90 e 180° 


JJ CQ In the opposite figure : 
Draw the image of the. say ABCD 
by a rotation about the ô 
of measure : 


«po 


(Bl C Copy each figure on a graph paper. Draw their images under the transformation 
indicated. p g e ga ad Nd 


Rotation of 90° Rotation of 90° 
Clockwise about O anticlockwise about O 


Ee 
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(c) Draw three images formed by rotating the rectangle about its centre through an 
angle of measure 


@ 90° @ 180° @ 270° 


or excellent pupils 


[14] In the opposite figure : 
ABC is a right-angled triangle at A 
AB = 3 cm. and BC = 5 cm. - 
If: ACAB is the imageofACAB — 
by rotation about C and with an angle of measure 180° 
Find the areaof AAAB ^. 
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Measurer 


Complete the following : 
@ If two straight lines intersect » then each two vertically opposite angles are 
@ The sum of the measures of the accumulative angles at a point equals 
@ Thé sum of measures of the interior angles of the heptagon = =° 
@ The measure of the interior angle of the regular octagon = 
@ The number of diagonals of the pentagon 
@ The quadrilateral in which two sides are parallel is called 
@ In a parallelogram » every two opposite sides are ---------- » 
@ ABCD is a parallelogram in which m (Z A) = 70° ; then m (4 B) = ~- 
@ The parallelogram whose two diagonals are equal in length is called 
@ The parallelogram whose two diagonals are equal in length and perpendicular is 


pecu oce earn HS 

@ The rectangle is a with a right angle. 

@ The square is a with a right angle. 

@ The square is a in which its diagonals are perpendicular. 

@® If XYZL is a rhombus » then d: 

€ The rhombus whose perimeter is 82 cm. » its side length = ------: cm. 

@ The sum of measures of the interior angles of a triangle = iemÁ P 

@ The measure of the exterior angle of a triangle is equal to the sum of 

@ In A ABC : If m (4 A) +m (4 C) 2 m (Z B) > then m (4 B) = ~- e 

@ The ray drawn from the midpoint of a side of a triangle parallel to another side 
@ The length of the lirie sese, joining the midpoints of two sides of a triangle 


@ In the right-angled triangle » the area of the square on the hypotenuse equals 
@ A rhombus whose diagonals lengths are 16 cm. and 12 cm. » then its side 
length = ---------- cm. 


( Complete the following : 
A @ The image of the point (— 3 » 2) by reflection in y-axis is 
@® The reflection in a plane reserves : ---------- 


Ao ooo M 
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@ The measure of the exterior angle of the equilateral triangle at any one of its vertices 
equals -----»--+- 
(a) 60° (b) 120* (c) 150° (d) 30° 

@ In A ABC > if D and E are the midpoints of AB and AC respectively » BC = 8 cm. » 
then DE = cm. 
(a) 16 (58 (04 (22 

@ A rectangle is of length 4 cm. and width 3 cm. » then the length of its diagonal 
— CM. n 


(a) 25 (3 (04 . (35 
@ In A ABC ,if m(Z A) = 90? , BC = 25 cm. and AC = 20 cm. , then AB = +++ 
(a) 20 (b) 25 (c) 10 (d) 15 


Choose the correct answer from those given : 
@ The image of the point (- 3 »— 5) by reflection in the X-axis is -+--+ 
(935-5 - (©) G »5) ()C3 »5) (d) (-35—5) 
@ The number of axes of symmetry of the equilateral triangle is 
(a) zero (1 (02 
@ The image of the point (2 »— 7) by reflection in the origin point is -----.---- 
(a) (27) = C27) ()€c25-7) (d) (2 5-7) 
@ If A is the image of A by reflection in M and MA = 6 cm. » then AA = ——— 
(a) 6 cm. . (5) 3 em. (c) 12 cm. (d) 9 cm. 


e TE isnt AE Done P Tey tne anon OF atin GC 1 its in the negate 
direction of the y-axis is E - 


(a) (253) (9c2:57) (0653) (d) -25-1) 
[ 332 (4 »—5) is the image of A by translation (X » y) — (X —2 » y + 1) » then the 


(a) (65-4) 45-4) : (©) (25-4) (d) (6 »— 6) 
@ The image of the point (— 4 »2) by rotation around the origin point with an angle of 


(a) (-254) (725-4) (c) (45-2) (d) (2 »- 4) 
@ The image of the square by rotation around the origin point with an angle of 
measure — 90? ig ~~- : 
(a) a rectangle (b) a square (c) a rhombus (d) a'trapezium 
@ The image of the triangle by rotation around the origin point with an angle of 
measure 180? is . 
(a) a triangle (b) a line segment (c) a point (d) a straight line 
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@ If the image of the point (5 »— 2) by rotation around the origin point is the same 
point » then the measure of the rotation angle = 
(a) 90° (b) 180* (c) 270* (d) 360° 
D 


À Third Essay questions Y 


E in the opposite figure : 
AB/ cD m (Z EAC) = 140° 
and m (Z EAB) = 90° 
Find : : 
@m (4 BAC) @m(4C) 


In the opposite figure : 

AB1BD ,ED1DB 

BDN AO= {c} int es 
and m (4 EOC) = 120° ~ + 
Find : m (Z E) 


In the opposite figure : 
ABCD is a quadrilateral 
in which m (Z A) = 90* 


Find the value of : X Á 
« D 


If the measure of the exterior angle of a regular polygon is 45° » how many sides does 
it have ? What is the sum of the measures of its interior angles ? 


In the opposite figure : 

ABCD is a quadrilateral where AC N BD = {M} > 
AB // DG » m (4 AMB) = 70° » m (4 MBC) - 40* 
and m (4 MAD) = 30° 

Prove that : ABCD is a parallelogram. 


In the opposite figure : 
ABCD is a rhombus» 
BDisa diagonal in it » 

m (Z ABD) = 62° . 
Find with proof : m (Z A) 


TEE] si dle le ly aa) ad o ges ual Jat a A 


In the opposite figure : 
ABCD is a square» EC€BC ,AC//DE 
@ Prove that : ACED is a parallelogram. 
@ Find : m (Z ACE) 


In the opposite figure : 
DÉ/FR//BC, 
m (Z CDE) = 120° and m (Z RFB) = 135° 
Calculate the measures of the angles of : AABC 


(El In the opposite figure : 
AB = 5cm.,BC- 8 cm.» 
AC =7 cm.» D ; E and F are the midpoints of 
AB » BC and CA respectively. 
Calculate the perimeter of : A DEF 


In the opposite figure : 


AD//BC AD - 1. BC, 
H is the midpoint of BD; 
O is the midpoint of CD. 


Prove that : AHOD is a parallelogram. 


In the opposite figure : 
D and E are the midpoints of AB and AC respectively» 
F EC where BF =4 BC 
Prove that : BEDF is a parallelogram. 


@® In the opposite figure : 
D is the midpoint of AB 5 
E is the midpoint of AC » 
DFM BC={xX},DX=XF; 
BC = 12cm. 
Find the length of : XY 


eee 
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Unit 
In the opposite figure : 
XYZL is quadrilateral in which : 
m (4 XYZ) = m (Z XLZ) = 90* 
XY =7 cm. »YZ=24cm. 
and XL = 15 cm. 
Find the length of each of : XZ and LZ 


(Æ In the opposite figure : 
ABC is a triangle in which: AD 1 BC 
If AD = 24 cm. ; AB = 26 cm. 
and AC = 30 cm. 
@ Find : BC 
@ Calculate the area of : AABC 


@® Draw the image of A ABC in which : AB = 3 cm. » BC = 4 cm. and AC = 5 cm. by 
reflection in the straight line containing the greatest side. 


Draw the image of A ABC where A (0 »0) » B (4 » 1) and C (- 1 » 3) by reflection in 
the y-axis. 


I) Draw the triangle ABC in which : A (1 »— 1) » B (2 »3) and C (0 » 4) » then find its 
image by reflection in the origin point. 


A ABC is right-angled at B where AB = 3 cm. and BC —4 cm. If A ABC is the image 
of A ABC by translation of a distance 3 cm. in the direction of CB 


Prove that : The figure AACC is a parallelogram. 


@® Draw A ABC in which : A (1 21) >B (4 »— 2) and C (6 » 3) » then find its image by 
rotation R (O ; — 90°). 
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g« Worksheet on lesson 1 unit 3 


Answer the following questions : 

jin the opposite figure : 
AB//CD ;ECCD »m(Z A) - 110° 
m(ZC)-55*, 
DF bisects Z ADE 
Complete the following proof to prove that DF // BC 
Proof : $T 

> AD is a transversal to them 

^ m(ZEDA)=m(Z 2. 
+: DF bisects Z 
^ m (L EDP =m (Ze 
+. m (4 2.) = m (ZO) but they are... 
AS DF- d 


E In the opposite figure : 
AEN BD = {C} »BC=CE 
m (Z B) =m (Z E) prove that : 
() AB = DE 
(@AE=BD 


Æ In the opposite figure : 
Find by proof the value of X 
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il Worksheets on Geometry 


Answer the following questions : 
Choose the correct answer from those given : 
(1) The sum of measures of the interior angles of a polygon with n sides = --.....--. 
(9-9*19* nx 180e ()m-2x18 (a C 
(2) The measure of the interior angle of the regular octagon equals . d 
(a) 1080? (b) 180° (c) 135° (d) 108° 
(3) The sum of measures of the accumulative adjacent angles at a point = --..-..-.- 
(a) 180* (90 .. (c) 360* (d) 270° 
(4) The sum of measures of the exterior angles of a triangle = ---------- 
(a) 180° (b) 360° (c) 90° (d) 100° 
© If the measure of an interior angle of a regular polygon = 120° then the number of 
its sides = +++... 
(93 (54 ($6 
(8) The two vertically opposite angles are 
(a) complementary. (b) supplementary. (c) adjacent. (d) equal in measure. 
El Complete the following : 
(1) The sum of measures of the interior angles of heptagon = -----.---- 
(2) In the opposite figure : 
Aegis © 
(3) In the opposite figure : 
m (Z ABC) = 120? » m (4 CBD) - 30* 
m (4 ABE) = 130° 5 
then m (Z EBD) = 
@ In the opposite figure : 
y = eeen s 


ED) In the opposite figure: — 
BF N DX = (C) FX L DX »m (4 F) =30° 
>m (4 B)= 160° ,m (4 D) = 140° , m (Z A) = 110° 
Prove that : AB // ED 


( E i the opposite figure : 
AB // CD » m (4 EAC) = 150° 
AB L AE Find : 
(0 m (Z BAC) (m(ZC) 


| MN 
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Il Worksheets on Geometry 


Q E till lesson 3 unit 3 


Answer the following questions : 
Choose the correct answer from those given : 
@) ABCD is à parallelogram in which : m (Z A) = 120? ; then m (4 B) = ---------- 
(a) 120° (b) 180° (c) 60* (d) 100° 
(2) The measure of the interior angle of the regular hexagon = ---.-.---- ` 
(a) 108° (b) 120° (c) 135° (d) 90° 
(3) The sum of the measures:of the exterior angles of a polygon with n sides = -..-.----- 
(a) 90° (b) 180* (c)(n-2)x180* (d)360* 
(4) If ABCD is a parallelogram whose perimeter = 24 cm. and AB. = 8 cm. 
»then BC « . cm. 
(a)8 (54 (06 (d) 10 
(&) The sum of the measures of four accumulative angles at a point the sum of 
the measures of five accumulative angles at a point. 
(= b) < (c)> (d) + 
(©) The sum of the measures of the interior angles of the quadrilateral equals the 
measure of ........-- 


(a) two right angles (b) three right angles 
(c) four right angles (d) right angle 
Bl Complete the following : 
QD If two straight lines intersect » then each two vertically opposite anglef are 
© If ABCD is a parallelogram in which m (Z A) +m (4 C) = 110° » then m(Z D) = o 
(3) The quadrilateral in which there are two parallel sides is called «---.....- 
(2) In the opposite figure : 
MB.ILMA; 
MC bisects Z AMB (reflex angle) 
»then-m (4 AMC) = ---------- ° 


ED i the opposite figure : 
E EBC »m (4 BAE) = 50° 
m (4 AEB) = 75? » m (Z2 D) = 55? »m (4 C) = 125° 
Prove that : the figure ABCD is a parallelogram. 
( @ in the opposite figure : 
ABCDFF is a hexagon and 
m(ZzA)-m(zC)-X 
Find the value of X 
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GB Shade the circle that represents your choice for the correct answer : ) 
(010) 
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Answer the following questions : 
E Choose the correct answer from those given : 
(D If ABCD is a parallelogram » m (Z A) = 80° > then m (4 C) = -+ 
(a) 80° (b) 120° (c) 100° (d) 60° 
(2) A rhombus of side length 8 cm. » its perimeter = «..-..-.-- 
(a) 16 cm. (b) 24 cm. (c) 32 cm. (d) 64 cm. 
(3) If two adjacent sides in a rectangle are equal in length ; then it will be 
(a) a square. (b) a rhombus. (c) a rectangle. (d) a trapezium. 
(4) If ABCD is a square » then m (4 CAB) = e ° 
(a) 30° (b) 45° (c) 60° (d) 90° 
©- is a parallelogram in which one of its angles is a right angle. 
(a) The rectangle (b) The square (c) The rhombus (d) The trapezium 
©) The measure of the interior angle of a regular octagon = ---------- 
(a) 120° (b) 108° (c) 135° (d) 140° 


© Complete the following : 
C) The quadrilateral in which the two diagonals bisect each other is called 
(2) The two diagonals in are equal in length. 
(3) The sum of measures of the exterior angles of a pentagon €? 
(4) The polygon which has an interior reflex angle is called - 


ED In the opposite figure : D ^ 
ABCD is a rhombus » í 
AC is a diagonal in it 
m (4 ACB) = 32° 7 
a B 


Find : m(Z D) 


[a] If the measure of the exterior angle of a regular polygon equals 30° » 
what is the number of sides of this polygon and what is the sum of measures of its 
interior angles ? 
[b] In the opposite figure : 
ABCD is a rectangle : 
AC//DE ,ECBC 
Q) Prove that : ACED is a parallelogram 
(2) Find : the length of CE 


| | 


Tesi] i le ule ly aa Y i à ges ual Ja a A 


Worksheets on Geometry 


(El Shade the circle that represents your choice for the correct answer : a. 
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lesson 5 unit 3 


Answer the following questions : 
Choose the correct answer from those given : 
(1) The sum of measures of the interior angles of the triangle = 
(a) 108° (b) 180* (c) 630° (d) 360° 
(2) If the measures of two angles in a triangle are 40? and 45? ; then the triangle is 
(a) acute-angled (b) right-angled (c) obtuse-angled (d) equilateral 
(3) In the parallelogram ABCD if Z A is acute »then Z C is 
(a) acute. (b) obtuse. 
(c) right. (d) reflex. 
(4) The parallelogram in which one of its angles is right is --.-...-.- 
(a) a trapezium. (b) a square. (c) a rhombus. (d) a rectangle. 
©) The measure of the exterior angle of the equilateral triangle = --...---.- 
(a) 30° (b) 60° (c) 90° (d) 120° 
(8) The number of sides of the regular polygon in which the measure of an interior 
angle = 120° is e 
(5 (6 (07 (08 


(Bl Complete the following : 
@ The measure of the exterior angle of the triangle equals ........- 
(2) In the opposite figure : 
DETE »m(ZA)=30° 5 
then m (4 ABD) = 
(3) In the parallelogram ABCD » 
if m (4 A)= 4 m (4 B) » then m (4 B) =v 
(4) The two diagonals of the rhombus are .--.-..... and 


& In the opposite figure : 
DE // FR // BC 
m (Z D) = 140° ,m (Z F) = 125° 
Calculate the measures of the angles of A ABC 


In the opposite figure :- 
( ABCD and EBCF are two 
parallelograms » m (Z A) = 60° 
m (4 E) = 130° 
Find : by proof m (Z BXC) 


8H. — — —— — 
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Shade the circle that represents your choice for the correct answer : 
e 
© 
© 
[o] 
© 
© 


Bo-- 
©- 
D- 
@- 
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IM Worksheets on Geometry 


Answer the following questions : 
Choose the correct answer from those given : 
CD The sum of measures of the interior angles of the heptagon = -.--.-.-.- 
(a) 540° . (b) 720° (c) 900° (d) 180° 
(2) The side length of a rhombus is 5 cm. » then its perimeter = ---------- 
(a) 10 (b) 15 (c) 20 
(3) The concave polygon should has a -----.---- angle. 
(a) acute (b) right (c) obtuse (d) reflex 
(4) ABCD is a parallelogram in which m (Z A) + m (Z C) = 160? » then m (Z B) = 
(a) 20° (b) 80° (c) 100° (a) 110° 
©) The sum of measures of the interior angles of the triangle = the measure of 
(a) a right. (b) a straight. (c) acute. (d) reflex. 
©®) The length of the line segment joining the midpoints of two sides of a triangle 
the length of the third side. 
E (b) twice OF E 


| Complete the following : 
C) The measure of each interior angle in a regular polygon of n sides = 


(2) The ray which is.drawn from the midpoint of a side of a triangle parallel to one ot. 
the other sides 


(3) In the opposite figure : 
If m (Z B) - 90? ; D and E are 
the midpoints of AB and AC 
respectively then m (4 ADB) = +--+ 
(4) In the opposite figure : 
If D € CB and ECBC , 
then m (ZA) - E 


In the opposite figure : 
D is the midpoint of AB » 
E is the midpoint of AC , 
L is the midpoint of FD 
BC = 20 cm. 

Find : the length of LM 


| In the opposite figure : 

AD CE = {F} »m (4 B) - 90* 
m(Z C) = 120? » m (Z E) = 60? >m (Z D) - 70? 
Find : m (Z A) 
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$f workskeets on Geometry | 
ef 
H The answer of worksheet @ 
L— As e 


Shade the circle that represents your choice for the correct answer : 
(010) 
xO) 
O® 
(01O) 
© 
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| 
| Worksheets on Geometry 


Answer the following questions : 
Choose the correct answer from those given : 
(a) The measure of the interior angle of a regular hexagon = -+ 
(a) 120° (b) 102° (c) 180° (d) 360° 
@) In AABC > if m(Z A) 2 m(Z B) = 50° , then m (4 C) = s 
(a) 130° (b) 100° (c) 80° (d) 50° 
(3) The parallelogram whose one of its angles is aright angle is called 
(a) trapezium. (b) square. (c) rhombus. (d) rectangle. 
(4) A rectangle whose length = 4 cm. and width = 3 cm. ; then the length of its diagonal 
moe em. 
(a)3 o4 ()5 (d) 25 
(S) The number of sides of the regular polygon which the measure of one of its interior angles 
is 144° = osseseeee 
(a) 4 sides. (b) 6 sides. (c) 8 sides. (d) 10 sides. 
(In AABC »if m(Z B)=m (4 A)+m (4 C) »then Z B is 


(a) acute. (b) right. (c) obtuse. (d) reflex. 


(El Complete the following : 
C) In the right-angled triangle » the area of the square on the hypotenuse equals .--.....-- 
(2) The square is -.....-... with a right angle. 
(3) The line segment joining the midpoints of two sides of a triangle is 
side and its length equals 
(4) If ABCD is a parallelogram in which m (Z A) = 40° » then m (4 B) = ~ d 


Œ In the opposite figure : 
m(Z Y) 2 m (Z L) - 90* 
» XY 27 cm. ; YZ 2 24 cm. 
and L Z = 20 cm. 
Find : the length of XL 


In the opposite figure : 
AD // BC »AD=4 BC 
» Eis the midpoint of BD 
and F is the midpoint of CD 
Prove that : AEFD is a parallelogram. 
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Shade the circle that represents your choice for the correct answer : 
(010) 
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=< Worksheet o lesson 8 unit 3 


Answer the following questions : 
E Choose the correct answer from those given : 
(1) The sum of measures of the interior angles of the hexagon = ---.---.-- 
(a) 4 right angles. (b) 5 right angles. (c) 6 right angles. (d) 8 right angles. 
@ If ABCD is a square » then (AC)* = +--+ 
(a) AB ©) (AB)? (c) 2 (AB)? (d) 4 (AB)? 
@)InAABC »if m(Z B)- 4 m (Z A) =30° ; then the triangle will be triangle. 
(a) acute-angled d right-angléd (c) equilateral - (d) isosceles 
(4) The image of the point (1 » 2) by the transformation (X » y) ——» (X »— y) is 
(a) (7152) (5 (715-2) (c) (1 »—2) (d) (2 »— 1) 
©) The sum of measures of the exterior angles of a polygon of n sides equals - 
(a) 180° (b) 360° ()m-2x18 (9-919. 
@ InAABC > if D and E are the midpoints of AB and AC respectively and BC = H em. » 
then DE = -.-.-.-- cm. 
(a) 16 (512 ©4 (d)2 
a Complete the following : 
CD If two straight lines intersect » then each two vertically opposite angles are 
@ If A XYZ is a right - angled triangle at Z » then (XZ)* = 
(3) In the opposite figure : 
m(ZA) =m (Z D) - 50* 
AB and DC intersect at E. 
not shown in the figure. 
»then m (Z E)=- e 
(4) The quadrilateral in which two opposite sides are parallel is 


[- | [a] If the ratio among the measures of the interior angles of a quadrilateral is 
2:2.:3:5 » find the measure of the greatest angle in the quadrilateral. 
[b] In the opposite figure : 
ABC is a triangle in which 
X >Y and Z are the midpoints 
of AB » AC and BC respectively 
It AB = 6 cm. ; BC 28cm. ¿AC =8 cm. > 
@) calculate the perimeter of A XYZ 
(2) determine the type of the figure XYCZ de 


On lattice » draw A ABC where A (1 »2) »B (4 »2) +C (4 » 4) » then map its image by 
the transformation (X » y) —— (y »— X) - 
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5 
SL The answer of worksheet- €:] Ñ — 
a: 2 \ EMI 


[1] Shade the circle that represents your choice for the correct answer :* 
e 
(010) 
© 
(01O) 
© 
© 
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ii Worksheets on Geometry 


Answer the following questions : 
E Choose the correct answer from those given : 
(1) The number of axes of symmetry of the square is 
(a) 1 (52 (03 
(2) The image of the point (3 »— 5) by the reflection in X-axis is 
(a) (3 55) (355) (0c35-5) (d) G »-5) 
(3) ABC is a triangle in which m (Z A) = 60° » m (Z B) = 2 m (ZC) »thenm (4 B)=-----.---- 
(a) 40° (b) 60* (c) 70° (d) 80* 
(4) The image of the point (2 » 3) by the reflection in y-axis is --.-..--.- 
(a) (7253) (b) (2 5-3) ()c25-3) (d) à 2) 
(©) The sum of measures of the exterior angles of the octagon = --..-..-.- 
(a) 540° (b) 360° (c) 720° (d) 1080° 
@ ABC is a right - angled triangle at B in which AB = 3 cm. and BC = 4 cm. » then 
AC = wrens cm. 
(a) 2.5 (5 (c) 16 (d)9 


E Complete the following : 
(1) The measure of the exterior angle of the triangle equals --- 
(&) The image of the point (- 5 »4) by the transformation (X els 729 is; 
@) If ABCD is a rhombus » then 
(4) The reflection in a straight line keeps ---------- pM $e 


(B [al In the opposite figure : 
XE -EY ,ED//YZ 
F is the midpoint of ZL 
Prove that : DF // XL 


[b] In the opposite figure : 
ABC is a triangle » D EBC 
m (Z ACD) = 130° 
Find : m(Z B) 


@ On lattice , find the image of A ABO where 
A(2 +2) 3B (4 »2) +O (0 »0) by reflection in y-axis. 
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@ Shade the circle that represents your choice for the correct answer : 
[o 
©® 
® 
[o] 
© 
© 


Bo- 
Q-- 
© 
@- 


Nj 


(iD) Y eoe / galiat V/ (OW) colors poll LS EE 


TEE] 5i he s tay a Y pale ooo gas uel Jal a P 


7 
Ill Worksheets on Geometry 


Answer the following questions : 
E Choose the correct answer from those given : 
Ci) The point (2 »— 4) is the image of the point ---------- by reflection in the origin point. 
(a) (2 »4) (b) (2 24) (025-4) (d) (2 »-4) 
(2) The measure of the exterior angle of a triangle is the measure of any interior 
angle of the triangle except its adjacent angle. 
(a> (b)< (= (d) < 
(3) If ABCD is a rectangle s then AC = . 
(a) AB (b) BC (c) BD (d)CD 
(4) The parallelogram whose two diagonals are perpendicular and the measure of one 
of its angles is 90° is called -.....-..- 
(a) rectangle. (b) rhombus. (c) square. (d) trapezium. 
©) The number of axes of symmetry of the rectangle is 
(21 (52 (03 (d)4 
(s) In The opposite figure : 
If ABCD is a parallelogram ; then thei image of 
A AMD by reflection in the point M is A 
(a) AMB (b) DMC 
(c) CMB (d) DMA 


| Complete the following : 
CD If the reflection ii ina ria line transforms the figure to itself » then this straight 
line is called --...-...- 
(2) The sum of ien measures of the accumulative angles at a point is 
(3) The ray drawn from the midpoint of a side of a triangle parallel to another side. 
the third side. 
(a) In thé opposite figure : 
The value of a = 


In the opposite figure : 

ABC is a triangle in which m (Z B) = 90° 

>D GAB » where AD = 11 cm. »BC = 12 cm. 
and DC = 13 cm. 

Find the length of : BD and AC 


12cm. 


Ø Draw on a lattice A ABC » where A (5 » 1) » B (2 » 1) and C (5 » 3) » then draw its 
image by reflection in the origin point. 


| 
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Shade the circle that represents your choice for the correct answer : 
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Il Worksheets on Geometry 


Worksheet lesson 11 unit 3 


Answer the following questions : 
Choose the correct answer from those given : 
CD ABC is a triangle in which m (Z A) 24 X° »m (4 B) 22 X? and m (4 C) 2 3 X? 
»then Z Ais 
(a) acute. (b) right. (c) obtuse. (d) reflex. 
(2) The quadrilateral in which each two opposite sides are equal in length is 
(a) a parallelogram. (b) a trapezium. (c) a square. (d) a rectangle. 
(3) The image of the point (—2 53) by a translation of magnitude 5 units in the positive 
direction of the X-axis is -------.-- 
(a) (-25-2) (b) 7 »3). (c) C258) (d) G » 3) 
(4) The image of the point (0 » 5) by reflection in the X-axis is 
(3) (055) (505-5) (c) (S »0) (d) 5 +0) 
© The image of the point (X »— y) by reflection in the origin point is 
(a) (Xy) cx») (©) (X »-y) (d) (-X »-y) 
(8) If A (3 » 5) is the image of the point A by the translation (X » y) ——» (X +4 »y -2) 
s then the point A is 
(a) (7 +3) (9c1»7) (a) ~ 1 +3) 


(Ell Compiete the following : 
CD If the measure of an exterior i of a regular polygon = 30° ; then the number of 
sides of the polygon = --...--- 
(2) The line Segment which joins the two midpoints of the two sides of a triangle 
and. 


(S) The translation keeps 
(a) The translation is determined by two things » they are --.- 
EB On lattice , draw A ABC where A (-3 »2) » B - 1 » 1) and C (2 » 4) then draw its image. 


(a) by the translation (X » y) ——e (X +4 »y -3) 
(2) by reflection in X-axis. 


[a] In the opposite figure : 
ABCD is a quadrilateral in which 
m (Z A) = 120° ; m (Z B) = 80^ 
A CEF is an equilateral 
Find by proof : m (Z D) 
[b] In the opposite figure : 
D and E are the two midpoints 
of AB and AC respectively > 
F ECB where BF - } BC 
Prove that : the figure BEDF is a parallelogram. 
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Shade the circle that represents your choice for the correct answer : 
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Model Examinations of the school book 


Model @ 


Answer the following questions : 
Choose the correct answer from those given : 
(1) The sum of the measure of interior angle of a triangle equals --------- 
(a) 90° (b) 180* (c) 270° (d) 360° 
(2) The image of the point (— 1 » 3) by translation (4 »— 2) is 
(a) G +1) (b (35-1) (551) (d) (5 »—5) 
(3) The measure of the exterior angle of the equilateral triangle is 
(a) 30* (b) 45° (c) 60* (d) 120* 
(4) In a parallelogram if the adjacent sides are equal in the length » then the shape is ------ 
(a) square. (b) rhombus. (c) rectangle. (d) trapezium. 
(s) The number of the diagonals of a pentagon is 
(23 (b 5 (7 (d)9 


Ø Complete the following : 
(1) The image of the point (2 » 1) by reflection in X-axis is --- 


(2) The image of the point (2 »— 1) by rotation about the origin point with an angle of 
measure 180° is - 


(3) The square is a rectangle in which 
(4) ABCD is a parallelogram in which m (Z A) = 60? , then m (Z B) = 
(s) The image of the point (5 » 3) by translation : (X s y) ——e (X +3 sy — 1) is-- 


[a] In the opposite figure : 
m(ZA)-m(Z B)- 25? 
Find : m (Z ACD) 


[b] In the opposite figure : 
A ABC in which : AB = 12 cm. > 
C= 10cm. ; AC 2 8cm. 
Find the perimeter of : A ADE 
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Final Examinations 


[a] In the opposite figure : 
DE// YZ »m (Z ZDE) = 50° 
əm (Z YXZ) = 105° 
Find : m(Z Z) »m(Z Y) »m(Z YXD) 
[b] In the opposite figure : 
AZ YD /| XE// CB > 
AY =YX=XC »AB= 18cm.» 
Find the length of : EB 


In the opposite figure : 
AD LBC 5 if AD - 24 cm. » 
AB = 26 cm. » AC 230 cm. 
C) Find the length of : BC 
(e) Find the area of: AABC ~ 


g Model @® 


Answer the following questions : : 
Choose the correct answer from those given : 
(1) The image of the point (2 »— 5) by reflection in X-axis is 
(a) (2 5-5) _(b) (2 55) (©) (-2 »-5) 
(2) The measure of each angle of regular hexagon equals 
(a) 60° (b) 108° (c) 120° (d) 135° 
(3) The two diagonals are equal in the length and not perpendicular in - 
(a) parallelogram. (b) rectangle. (c) rhombus. 
(4) All the following shapes m (Z X) = 60° except the shape 


Final Examinations 


©) In the opposite figure : 
The area of shaded part from the area 
of all shape equal ---------- 


oi oi o3 


Complete the following : 

(1) The sum of the measures of the angles of the quadrilateral equals -+ 

(2) The image of the point (2 » 3) by translation MN ; in direction MN » where M (2 »— 1) 
IN Dis 

(3) ABCD is parallelogram in which m (Z A) = 60° »then m (4 B) = +--+ 

(4) The ray drawn parallel to one side of a triangle and passing through the midpoint of 
another side - 5 

C5) In the opposite figure : 
The image of the triangle XBY 
by translation XZ 
in direction XZ is «+ 


Æ [al In the opposite figure : 

XYZL is quadrilateral in which 
m(4 Y)=m (4 L)=90° sXY=7cm. > 
YZ =24 cm. » XL - 15 cm. 
Find the length of each of : XZ ; LZ 

[b] Using the square lattice » draw AB where 
A (4 +3) 3 B (- 1 s 1) then find the image 
of AB by translation (X » y) ——&e (X+2 *y- 1) 


[a] Draw the image of triangle ABC where A (1 » 1) » B (3 » 4) » C (5 » 2) by reflection 
in X-axis. 


[b] In the opposite figure : 


^ 
AB and ED ; are perpendicular to wv 
BD", BD N AO = {C} : D c B 
m (Z A) = 30* 
>m (Z EOC) = 120° » i, 

E O 


Find : m (Z E) 
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Final Examinations 


[a] In the opposite figure : 
EO //CD » m (Z E) - 50 
»m(ZC)=30° > 
Find the measures of 
angles of A ABC »m (Z ABD) 

[b] In the opposite figure : 

X is the midpoint of AB 
Y€CD,.zeck 
» AD // XY // BC , YZ// DE 
is CZ = ZE ? giving reason 


Model 
Answer the following questions : 


(GB Choose the correct answer from those given : 
(1) The image of the point (3 » — 5) by reflection in y-axis is 
(a) (3 55) (b) (-35-5) (0355 (d) 5.3) 
(2) The sum of the measures of interior angles of a pentagon is 
(a) 360* (b) 450° (c) 540° 
(3) The number of diagonals of quadrilateral is ---------- 
()2 (53 (c)4 
(4) In the opposite figure : 
A AB C is the image 
of A ABC by rotation about A 
and with angle of measure 
(a) 39° (b) 80° (c) 110° (d) 140° 
(s) The diagonal of a square divided its vertex angle in two angles of the measure of 
each of them is +--+ 
(a) 30° (b) 45° (c) 60* 


E Complete the following : 
(1) The rhombus is a parallelogram in which 
(2) Each opposite angles in a parallelogram are 
(3) (- 3 »2) is the image of the point (3 » 2) by reflection in --——--- axis. 
(4) The line segment joining the midpoint of two sides of a triangle is 


(8) The image of the point (4 » 6) by geometric transformation (X » y) ——» (- X +y - 7) 
M 
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Final Examinations 


[a] Using the lattice » draw A ABC where A (1 »0) > B (0 »2) and C (- 3 » 1) » then 
draw its image by reflection in X-axis. 
[b] In the opposite figure : 
ABCD is a parallelogram ; M is the 
intersection of its diagonals 
Draw ME // CB 
is AE = EB ? giving reason. 


[a] In the opposite figure : 
DE // OH // BC » m (4 ADE) - 120° 
»m (Z AOH) = 135° ; Calculate the measures 
of the angles of the triangle ABC 
[b] In the opposite figure : 
m (Z B) 2 m (Z ACD) - 90? , 
B = 12cm. » BC = 9cm. ; CD = 20 cm. 
Find the length of each of : AC ; AD 


a In the opposite figure : 

ABCD is a square of side length 6 cm. 

and the origin point its center. Find : 

(a) The image of A AOL by translation 3 cm. 
in direction AB 

(2) The image of A AOL by reflection in EN 

(3) The image of A AOL by rotation about O 
and with an angle of measure (— 90°) 


del 4) 


Answer the. following questions : 
Choose the correct answer from those given : 


(1) The parallelogram whose diagonals are perpendicular and not equal in length is 
called «+s. 


(a) rhombus. (b) square. (c) rectangle. (d) trapezium. 
(2) The measure of each angle of a fegular pentagon is 

(a) 90° (b) 108° (c) 120° (d) 136° 
(3) The triangle contains at least two 

(a) acute (b) obtuse (c) right (d) reflex 


TT TT 
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Final Examinations 


@) If ABCD is a parallelogram in which BC = 8 cm. ; CD = 6 cm. » 

then its perimeter = ---------- 

(a) 14 cm. (b) 28 cm. (c) 48 cm. (d) 56 cm. 
(5) The image of the point (2 »— 1) by reflection in X-axis is 

(a) (2 >1) (b) (1 +2) ()c2»-10 (d) (-152) 


Complete the following : 

(1) The line segment joining the midpoint of two sides of a triangle is 

(2) In a parallelogram each opposite angles are --------- 

(3) The quadrilateral is a parallelogram if - 

(4) The image of the point (5 » — 3) by translation 3 units in negative direction of 
X-axis is 

(5) The image of the point (3 » 2) by rotation with an angle of measure 180° about the 
origin is 


In the opposite figure : 

DCN BE = {0} » m (Z A) - 85? 

»m (4 D) 2 100° » m (Z E) 235? »m (4 C) = 50° 

Find with proof each of : 

C) m (Z DOB) (8) m (Z B) 

a [a] Find the length of the diagonal of a rectangle whose area 48 cm? 

and of width 6 cm. ? 

[b] In the opposite figure : 
AB//DE » 
m (Z D) - 60* 
»m(Z AOD) = 110° 
Find with proof : m (Z A) A B 


(El [a1 If the point A is the image of point B (— 1 » 2) by reflection in y-axis » find the 
image of A by translation (- 1 » 2) 
[b] In the opposite figure : 
ABC is a triangle in which D is the midpoint 
of AB ; O is the midpoint of BC , E C AC 
Such that DE // BC ; 
B = 10cm. »BC= 12 cm. sAC=8 cm. 
(1) Prove that : DBOE is a parallelogram. 
(2) Find the perimeter of : A EDO 


EEE] eile ule dla Cad Yy eal n ga) pal all a D 


Model 


Answer the following questions : 
( (Jj Choose the correct answer from those given : 

(1) The image of the point (—3 » 4) by reflection in y-axis is 
(a) 35-4) (b) (354) (035-4) (d) (4 :-3) 

(2) The sum of the measure of the exterior angles of a triangle equals 
(a) 90° (b) 108° (c) 180° (d) 360° 

(3) The diagonals which are equal in the length and perpendicular in 
(a) square. (b) rhombus. (c) rectangle. (d) parallelogram. 

(4) The image of the point (—3 + 5) by rotation about the origin and with an angle of 
measure 90? is 
(a) (5 +3) (b) G5 »3) (c) GB 5) (d (-55-3) 

(©) The measure of each angle of regular octagon equals 
(a) 108° (b) 120° (c) 135° 


(© Complete the following : 
(1) The parallelogram whose diagonals are perpendicular is 
(2) If the measure of an interior angle of a triangle is equal to the sum of the measures 
of the other two interior angles » then the triangle is ------.--- 


(3) Any triagnle has at least two -- interior angles. 
(4) The triagnle of the point (2 »— 4) by reflection in X-axis is -.-.---.-- 
(s) The image of the point (3 » — 2) by translation (X » y) ——» (X — 1 »y +6) is - 


à EB (1 Prove that the ray drown parallel to one side of a triangle and passing through the 


midpoint of another side bisects the third side of the triangle. 
A NSN 


[b] In the opposite figure : | 
D ; B O are midpoints of AB » BC » AC EZ 
£p g? 


resectively » AB = 6 cm. » * SM 
BC =8 cm. , AC = 10 cm. | $ 
E 


Find the perimeter of : À DEO B 


QJ [al In the opposite figure : 
( ABCD is a parallelogram its diagonals 
are intersect at M » MO // AB 
MON BC = [0] 
Prove that : BO = OC 


c o 
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Final Examinations. 


[b] In the opposite figure : 
XYZ is a triangle in which m (Z X) = 90? , 
YZ =20 cm. »XZ= 16cm. 
Find the length of : XY 


[a] In the opposite figure : 
m (4 A) = 80° ; m (Z D) = 120° 
»m(Z CBE) = 130° 
Find : m (Z C) 
[b] On a square lattice » draw the triangle whose vertices are A (4 » 4) B (4 »2) »C(1 »2) 
then determine each of the following : 
(a) The coordinates of the image of A ABC by translation 2AB in direction AB 
(2) The image of A ABC by rotation about B and with an angle of measure 180° 


Model 


Ò Answer the following questions : 
E Choose the correct answer from those given : 

(1) The measure of each angle of the regular pentagon is - 
(a) 90* (b) 108* (c) 120* 

(2) The smallest number of the acute angle in any triangle is 
(a) zero. (b) 1 (c)2 

(3) The rhombus of diagonals are equal in length is ~- 
(a) square. (b) rectangle. (c) parallelogram. 

(4) The image of the point (2 »— 1) by reflection in X-axis is 
(a) (2 +1) (b) (152) (© G2>-1) (d) (- 152) 

(S) The image of the square by rotation about the origin point with an angle of measure 
90° is -- 
(a) rectangle. (b) square. (c) rhombus. (d) trapezium. 


Complete the following : 
(1) The measure of the exterior angle of a triangle is 


@) The parallelogram whose diagonals are equal in length arid perpendicular is 
(3) ABCD is a parallelogram in which m (Z A) = 50° » then m (Z B) = 
(4) The image of the point (— 4 » 5) by translation (2 »— 3) is 


. 
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[a] In the opposite figure : = 
40 
PN 


ED // CB >m (4 C) = 50° 
Prove that : AC L BE e b 


[b] Draw A OBC on a square lattice where O (0 > 0) > B (3 50) 5 C (0*4) 
then find its image by rotation about the origin point with an angle of measure 180° 


in the opposite figure : 
BDN AO={c},AB//DE> 
m (Z A) 2 40? »m(Z B)=90° > 
m (Z COE) - 130* 
Find : m (Z E) 


[a] In the opposite figure : 
XYZ is a triangle in which D +E » O are 
midpoints of XY » XZ » YZ respectively 
»XY=6cm. »>XZ=8cm, » YZ - 12cm. > 
Find the perimeter of : A DOE 
[b] In the opposite figure : 
ABCD is a trapezium in which AD // BC 
»m (Z A) 290* AB = 12 cm. » BC = 25 cm. AD = 16cm. ^ 
Find the length of : DC 


Model @ 


Answer the following questions : 
Choose the correct answer from those given : 
Q1) The measure of each angle of the regular hexagon is 
(a) 108° (b) 120° (c) 136° (d) 144° 
(2) Any triangle has at least two - interior angles. 
(a) acute (b) right (c) obtuse (d) straight 


(3) The diagonals of the rectangle are ----.----- 
(a) parallel. (b) perpendicular. 
(c) equal in the length. (d) equal in length & perpendicular. 


(a) triangle. (b) line segment. (c) point. (d) straight line. 
(&) The image of the point (3 »— 2) by reflection in y-axis ~-=- 
(a) 3 »2) (5 (-3 »-2) (0c352) (d) (- 253) 
Complete the following : 


(1) The sum of the measures of the interior angles of a pentagon equals 


(2) The measure of the exterior angle of an equilateral triangle = --.-.--.-- at one of its 
vertices. 


(3) The rectangle is a parallelogram in which one of its angles is 
(a) The image of the point (- 4 » 5) by translation (2 »— 3) is 
(5) If the image of the point (— 4 » 0) by rotation about the origin point is (0 »— 4) » 
then the measure of rotation angle is - w 
[a] In the opposite figure : 
EEDA »m (4 EAB) = 120° 
m (4 C) = 60° , DA // CB 
Prove that : ABCD is a parallelogram. 
[b] In the opposite figure : 
ABC is a triangle in which D 
» E are the midpoints 
of AB , AC respectively 
»DE=Scm. 
Find the length of : BC 


[a] In the opposite figure : 
ABCDE is a pentagon in which m (Z A) = 70° 
»m(Z B) = 120° ,m (4 C) = 150° 
əm (4 E) = 110° 
Find : m (Z D) with proof. 

[b] In the opposite figure : 
A ABC in which m (Z B) = 90°; AE // BC ; 
if BC = 12cm. AC = 20cm. sD GAB 
such that : BD =9 cm. ,AE=2 BC » 
Find the length of each : AD ; ED 
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[a] In the opposite figure : D 
ABCD is a parallelogram in which 
AB -5cm.; BC = 8 cm. m (Z B) = 135? 
Find : 
(»m(z C) 
(2) The perimeter of parallelogram ABCD 
[b] In the opposite figure : 
ABCD is a square » whose diagonals intersect at M. 
Find : 
(1) The image of A ABC by reflection in AC 
(2) The image of A MAB by rotation 
about M with measure (— 90°) 


Model @ 
Answer the following questions : 


(GB Choose the correct answer from those given : 

C) The diagonal of square makes angle of measure with any of its sides. 
(a) 45° (b) 60° (c) 90* (d) 120° 

(2) The measure of any of the exterior angle of an equilateral triangle equals 
(a) 60° (b) 90° (c) 120* (d) 180° 

@ In A ABC if m (Z A) » m (Z B) + m (Z C) then the angle A is ~- 
(a) acute. (b) right. (c) obtuse. (d) straight. 

(4) The sum of the measures of any two consecutive angles in a parallelogram equals 
(a) 90° (b) 180° (c) 270° (d) 360° 

(s) The image of the point (5 ; — 3) by rotation about the origin point is itself » then the 
measure of rotation angle is 
(a) 90° (b) 180° (c) 270° (d) 360° 


| Complete the following : 
(A) The length of a line segment joining the midpoints of two sides of a triangle equals 
(2) The parallelogram whose diagonals are perpendicular and of equal in length is 


(3) The parallelogram whose perimeter 24 cm. and the length of one of its sides is 7 cm. s 
then the length of its adjacent side equals e 


(4) The image of the point (3 » 4) by reflection in the X-axis is and its image by 
reflection in the y-axis is ---------- 


©) If the image of the point (— 1 » 3) by a translation is (1 » 4) then the image of the 
point (3 » — 2) by the same translation is - 
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[a] In the opposite figure : 
DA // BE BA bisects Z DBE 
>m (Z ADB) = 50? » m (4 C) =65° 
Prove that : ABCD is a parallelogram 


[b] Draw the triangle ABC in which AB = AC = 5 cm. » BC = 6 cm. ; then draw its 
image by rotation about A with an angle of measure 270° 


) [a] In the opposite figure : 
DE//CB » m (4 D) - 50* 
əm (4 C)z35? 
Find : @) m (Z B) 
(m (Z BAC) E 


[b] Draw the triangle ABC in which AB = 3 cm. » BC 2 4 cm. » m (Z ABC) = 90° , 
then draw its image by reflection in straight line BC 


EB a] In the opposite figure : 
ABCD is a parallelogram ; E € BC. 
Such that : CE = BC ,AE() DC = {x} 
Prove that : AX = XE 
[b] In the opposite figure : 
ABC is a triangle in which m (Z B) = 90° , D EAB 
Such that : AD = 11 cm. 
Pif BC = 12 cm. ; DC = 13cm. ; 
Find the length of each of : BD » AC 


School Examinations 
(1| Cairo Governorate El-Sahel Educational Zone 


Gawad Ali Hosni Exp. Language School 


Answer the following questions : 
Choose the correct answer : 
(a) The sum of measures of the interior angles of the hexagon = +--+- 
(a) 540° (b) 720* (c) 900° (d) 1080* 
(2) The identity rotation about any point is with an angle of measure -- 
(a) 90° (b) 180* (c) 270° (d) 360° 
(3) In the parallelogram ABCD if m (Z A) +m (Z C) = 100? , then m (4 B) = 
(a) 50° (b) 80° (c) 130° (d) 40° 
(4) The image of the point (2 » — 3) by translation (1 »— 1) is 
(a) 3 »-4) (b (1 += 2) (c) (2 +3) (d) (3 »2) 
(5) In the triangle ABC » if m (4 A) 2 m (Z C) = 65° » then m (4 B) = === 
(a) 50° (b) 65° (c) 120* (d) 130* 


Complete each of the following : 
C) The length of the line segment joining the midpoints of two sides of a triangle is 
equal to 


(2) Each two opposite angles of a parallelogram ---------- 

(3) A parallelogram whose two diagonals are equal in length is called 
(4) The sum of measures of the interior angles of a triangle equals 
(&) The image of a point (0 » 5) by reflection in y-axis is 


[a] In the opposite figure : 
m (Z A) = 140° » m (Z B) = 130° 
m (Z C) 2 90? m (Z D) - 110* 
Find : m (Z E) 
[b] Draw on square lattice A ABC 
Where : A(1 33) B (355) +C (5 +0) 
Find the image of A ABC by reflection in y-axis 
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[a] In the opposite figure : 
DE // CB 
m (Z DAB) = 120° 
» (4 B) =50° 
Find by proof : m (Z D) 
[b] In the opposite figure : 
m (Z ABC) = 110*, m (4 CBD) = 35° » 
m (Z ABE) = 140° , 
Find : m (4 EBD) 


(Ell [a] Draw A ABC in which AB = 5 cm. » BC 23 cm. 
image by reflection in AB 


[b] In the opposite figure : 
A ABC in which : D > F and E are midpoints 
of AB » BC and CA 
respectively » such that: DF = 4 cm. » 
FE 23cm. ;DE-6cm. 
Calculate the perimeter of : A ABC 


fidditional question 
(E Complete the following : 
(a) The image of the point (— 3 » 5) by reflection in the origin point is 
(2) The translation in a plane keeps 
(3) The number of axes of symmetry of the rhombus is 


In the opposite figure : 
ABC is a triangle in which 
AD LBC ; if AD 2 24 cm. 
» AB = 26 cm. » AC 2 30 cm. 
() Find : BC 
(2) Calculate the area of : A ABC 
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Answer the following questions : 
E Choose the correct answer from those given : 
CD XYZL is a parallelogram if m (Z X) = 70? » then m (Z Y) 2 +404 
(a) 70° (b) 90° (c) 20° / (d) 110° 
(2) The image of the point (— 2 » 1) by reflection in y-axis is 
(a)(2 >") (25-10 (725-1) 
(3) The measure of an interior angle of a regular octagon is 
(a) 120° ,, (b) 135° (c) 108° (d) 72° 
(4) The sum of the measures of the interior angles of a triangle is 
(a) 90° (b) 150* (c) 100* uso m 
(8) The measure of the exterior angle of the equilateral triangle. j 
(a) 60° (b) 90° (c) 120° (d) 150° 
E Complete : : 
(4) The image of the point (3 » — 5) by rotation about the origin point with an angle of 


(8) In the rhombus ; the two diagonals are ----.-- and «+--+ 

(8) The ray drawn from the midpoint of a side of aittiangle parallel to another side 4. 
(4) A quadrilateral in which only two Spprelte sides are parallel is called a - 

(5) The.image.of.the.point-(1~»4)-b} 


B In the opposite figure 
LM/XN4YZ 7 
»m (4 L) = 100° 
m (4 NXZ) = 40° 
Find the measures of angles of : À XYZ 
[b] In the opposite figure : 
LZ// YX »m (4 Z) = 133° 
m (4 LXM) = 47° 
Prove that : XYZL is a parallelogram. 
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[a] In the opposite figure : 
DEFC is a quadrilateral 
> A ABC is an 
equilateral triangle where DB (1 AF = {C} 
Find with proof : m (Z F) 

[b] In the opposite figure : 

EDF is a triangle in which A > B » C are 
the midpoints of. ED » EF 
and DF respectively 
Find the primeter of the quadrilateral : ABCD 


El Using the square lattice draw A LMN in which L=(4 > 4) »>M=(4>1) »N=(1 21) 
then find its image by rotation about the origin point with an angle of measure 180° 


Additional question 
El) Complete the following : 
CD In the right-angled triangle, the square of the length of the hypotenuse equals 
(2) The number of axes of symmetry of the square is 
(3) The point (5 »— 3) is the image of the point 
point. 


B Draw a triangle ABC where AB = BC = 5 cm. and AC = 6 cm. » then find its image 
by reflection in the point B 


[3 | Giza Governorate Dokki Educational Directorate 
^ La Rose De Lisieux Language 
Answer the following questions : 
Ell Choose the correct answer from the given ones : 
(1) The image of the point (—3 » 5) by reflection in X-axis is 
(a) 55-3) (0G::-5 (0G55 (2(-35-5 


(2) In the opposite figure : 
Xe 
(a) 60 — 40 (b) 60 x 40 
(c) 60 +40 (d) (60 + 40) 
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(3) ABCD is called a concave polygon because one 

of its interior angles is ---------- 

(a) acute. (b) Right. 

(c) obtuse. (d) reflex. 
(4) In the opposite figure : 

If D ; E are the midpoints if AB > AC respectively 

and the perimeter if A AED = 24 cm. then 

the perimeter if A ABC 

(a) 12 (b) 18 
©) The image of the opposite figure 


by rotation about C with angle of 
measure 90° is 


A 
B 
w L—ri ©) 
D 


a Complete the following : 
(D In the opposite figure : X + y = 
(2) The image of the point (5 » — 3) by rotation about 
the origin point with an angle of measure 90° is 


(3) The measure of the interior angle of the regular hexagon = -- 
(4) Each two opposite sides of a parallelogram are 
(8) A square is rectangle in which the two diagonals are 


) [a] Using the square lattice draw A ABC in which : 
A(5 »—2) B (2 »2) and C ( 1 »—3) then find its image by translation (— 3 » 2) 
[b] In the opposite figure : 
A XYZ in which m (X) = 70? > 
m(Y)=50° ,ED//ZY 
Find : m (Z XED) 
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ia ACN EDAMED ={E} 
CD Find : m (4 BEC) 
(2) 1f m CED) = 85° are the points B E 

and D on the same straight line ? 
[b] In the opposite figure : 

"AB//DC » ACN BD = {M}'s 
m (4 DAC) = 30° »m (4 DBC) =50° s 
and m (Z AMB) = 80° 
Find : m (Z MCB) then prove that ABCD is a parallelogram. 


E] [a] In the opposite figure : 
If X¥ // MZ 
Find the value of a 


[b] In the opposite figure : 
ABC is a triangle in which D » E and F 
are the midpoints of AB » BC » and CA 
respectively» BC = 16 cm. sAC = 12 cm. 
Find the perimeter of the quadrilateral 
DECF with proof. 


Complete the following : . 

Q) The length of the diagonal of the rectangle whose dimensions are 8 cm. 
and 6 cm. equals 

(2) In the opposite figure : 
The image of AB by 
reflection in M is --------- 


In the opposite figure : 
m (Z XYZ) =m (Z XLZ) = 90° 
»XY=7em. » YZ 2 24 cm. 
»and XL = 15 cm. 
Find the length of : XZ »LZ 
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Answer the following questions : 
E Choose the correct answer from the given ones : 
C) The image of the point (2 »— 3) by reflection in X-axis is 
(a) (1 »2) (b) (2 +3) (c) 7322) (d) (-25-3) 
(8) The image of the point (— 2 » 5) by rotation about the origin with an angle of 
measure 90° is - 
(9-255) (c-25-5 (0c55-2 (d) (2 »- 5) 
(3) The image of the point (— 1 »— 2) by translation of magnitude 3 units in the positive 
direction of X-axis is s 
(a) (2 »-2) (C151 (GS @ (2 »-4) 
(4) The measure of the interior angle of the regular hexagon = 
(a) 102° (b) 180° (c) 120° (d) 360° 
© The identity rotation about any point is with an angle of measure +. f 
` (a) 90° (b) 180° Kc) 270* (d) 360°" 
E Complete each ‘of the following : 
C) The point (5 »— 3) is the image of the point (3 » 2) by translation 
(2) If the measure of an angle in a triangle equals the sum of measures of the two 
other angles ; then the triangle is " 
(3) The line segment which joins two midpoints of two sides in a triangle «--------- 
(a) The square ís a one of íts angles ís ríght. 
© The polygon which has a reflex angle is called --- 


a [a] In the opposite figure : 
ABCD is a rhombus ; BD is a diagonal » 
m (4 ABD) = 62° 
Find by proof : m (Z BAD) 
[b] Find the number of sides of the regular polygon if the measure of one 
of its interior angles is 135° 
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[a] In the opposite figure : 
ABC is a triangle in which : AB = 6 cm. 


BC=8cm. »AC=10cm.andD>E>E 
are the midpoints of the sides 
Calculate the perimeter of the A DEF 
[b] In the opposite figure : 
‘AD // BC » BC =2 AD > Eis the midpoint of AB 
sF is the midpoint of AC 
Prove that : AEFD is a parallelogram. 


Bon a square lattice draw A ABC where A (4 » 1) >B (1 » 1) and C (4 > 4) » then find : 
(1) The image of A ABC by rotation about O with an angle of measure 90° 


@ The image of A ABC by reflection in the X-axis. 


E Choose the correct answer from those ones : 


(1) The point whose image by reflection in the origin point is itself is 
(a) (0 » 1) (550) (©) (0 +0) (à) C1 0) 
(2) ABC is a right-angled triangle at B » if AB = 3 cm. and AC = 5 cm. 


»then BC = +--+. - cm. 
(a) 16 (b) 5 ©3 Pay 


In the opposite figure : 

AD // BC m (4 DCB) = 90° 

» AE.L BC ; AB 2 BC - 17 cm. 

and AD = 9 cm. 

(1) Find the length of : DC 

(2) Calculate the area of the trapezium : ABCD 
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Answer the following questions : 
Choose the correct answer : 
(1) The point (3 » 4) is the image of the point (1 »— 2) by translation 
(a) (-25-6) (b) (256) (c) 7256) (d) 25-6) 
(2) The image of the (2 »— 1) by reflection in X-axis is ---------- 
(225-1) (b -251) (c)(-2>-1) (d) 251) 
(3) The sum of measures of interior angles of a pentagon = -+ 
(a) 108° (b) 540° (c) 360° (d) 180* 
©) In triangle ABC if m (4 X) +m (4 Y) <m (Z Z) then (Z Z) is 
(a) acute (b) obtuse (c) right (d) straight 
(5) The measure of one exterior angle of a regular hexagon = ----.--- 
(a) 30* (b) 60* (c) 90* (d) 120* 


Complete each of the following to get correct statement : 

(1) The rectangle is a -.-.---..- with a right angle. 

(2) The image of point (— 1 » 4) under rotation with an angle of measure 180? about 
the origin is -+-+ 

(3) The line segment joining two midpoints of two sides of a triangle is 
third side. 

(4) The sum of measures of the accumulative angles at a point is 

() If ABCD is a parallelogram » m (Z A) + m (Z C) = 130° , then m(Z B) = +++ 


[a] Draw A ABC where A (— 1 52) +B (1 +3) and C (1>— 2) then draw its image 
by reflection in y-axis. 
D x 
[b] In the opposite figure : 
ABCD is a parallelogram > 
MX // AB 


Prove that : X is the midpoint of AD 
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[^ lal In the opposite figure : 
AB=8cm- .Bc- 7. cm-and CA — 10.cr- 
If D ; E and F are midpoínts of AB » BC »and AC 
respectively. Find with proof perimeter of A DEF 


[b] Find the number of sides of a regular polygon if the measure of one of its interior 
angles is 135? 


a [a] In the opposite figure : 
m(ZE)s ee 


[b] In the opposite figure: ‘ 
m(Z EDC) = 105° »m(Z B) = 55° 
» AC bisects 2 DCB 


Find with proof : m (Z CAD) 


E Complete the following : 
(aif A XYZ is a right-angled triangle at Z » then QZ? = 
(2) The image of the Eon (7-452) by reflection, in the origin point is- 
(3) The number of axes of symmetry of the isosceles triangle is ----- 


(imn the opposite figure : & 
ABCD is a rectangle.» M is the point of intersection 
of its diagonals »X € AD and XM N BC = (Y) 
Prove that : 
CD Y is the reflected image of X in M 
E The SeA AXCY is a parallelogram. 


Answer the following questions : 
E Choose the correct answer : 
CD In A ABC if m (ZA) = m (4 B) = 50° , then m (4 C) = + 
(a) 40° (b) 60° (c) 80° (d) 100° 
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@) The image of the point (— 3 > 5) by reflection in y-axis is 
(a) 3 »-5) (b) B's 5) © C3 >-5) 
@ In A ABC > if m (Z B)=m(ZA)+m(ZC) » then Z B is - 
(a) acute. (b) obtuse. (c) right. 
(a) The measure of each interior angle of a regular pentagon = 
(a) 72° (0)80* ' (c) 120* 
©) The image of point (—2 » 3) by reflection on the X-axis is 
(a) (2 »3) | 2-3) () 735-2) (d) 3 92) 


(Bl Complete : 
C) The quadrilateral in which only two sides are parallel is called 
(&) The image of point (4 » 0) by translation (1 » — 3) is 
(3) In a parallelogram ; every two opposite sides are 
(O) Inti the opposite figure: 


sthen m (LA) = A 
© The rotation about the origin point With an. 


angle of measure --.-.----- called the identify rotation. 


E] ía] In the opposite figure : 
AB // DC // EF U (UEN 
AC /i DE zihen 
m(ZE)z- 
[b] ABCD i isa square 
EE BC ; and AC / DE 
C) Prove that : ACED is a parallelogram. 
(2) Find : m (4 ACE) 


a [a] Calculate the sum of measures of the interior angles of hexagon. 


[b] In the opposite figure : > 
AB=Sem.;BC=8 cm. »CA=7 cm. 
D » E and F are the midpoints of 
AB BC CA respectively 
Calculate the perimeter of A DEF 
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(Ele On the lattice draw A ABC » where A (4 »3) > B (2 +0) +C (0 »2) » then draw its 
image A A B C by rotation about the origin with an angle of measure 180° 


fidditional question 
El) Complete the following : 
(a) The image of the point (2 » — 7) by reflection in the origin point is 
@ If the axis of symmetry of A ABC » where A (0 » 3) and B (2 »— 1) is the y-axis 


£n» the opposite figure : 
AD LBC BD -9cm. » 
C = 16 cm. » and AC = 20 cm. 
Find the length of : AD » AB. 


Answer the following questions : 

Complete : 
(2) The sum of measures of the interior angles of a convex polygon of n sides equals - 
(2) A quadrilateral in which there are only two sides are parallel is called 
(3) The ray drawn from the midpoint of a side of a triangle parallel to another side 
(4) The image of the point (4 » 3) by the translation (X » y) —»(X+1 »y -2) is 
($) The image of the point (0 »— 3) by reflection in X-axis is --------- 


Choose the correct answer : 
(1) The two diagonals of the rhombus are ---------- 


(a) perpendicular. (b) parallel. 
(c) equal in length. (d) perpendicular and equals in length. 


(2) The length of line segment which joins the two midpoints. of two sides in a triangle 
equal to of the third side. 
(a) the length (b) i the length (c) twice the length (d) i the length 


| -— ||] 
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(3)In the triangle ABC if m (4 A) = m (4 B) = 50° ; then m (4 C) = 
(a) 130° (b) 100° (c) 80° 

(4) A rhombus with perimeter 40 cm. » then its side length 
(a) 10cm. (b) 5 cm. (c) 4 cm. 

(&) The image of the point (2 »— 3) by rotation about the origin point with an angle of 
measure 90° is - 


(a) (7253) (525-3) (0Q:3 (2) G »2) 


On an orthogonal Cartesian coordinates plane : 
Draw A LMN where : L (2 »4) » M (4 »2) and N (3 » 1) then map its image : 
C) By reflection in y-axis 
(2) By rotation about the origin point with an angle of measure 180° 


Ø [a] In the opposite figure : y A 


ABC is a triangle in which D » H and O g 
so, 


are the midpoints of AB » BC and CA respectively A 


» BC = 12 cm. and AC = 10 cm. é 
Find the perimeter of the figure DHCO He 


[b] Find the number of sides of the convex regular polygon if the measure of 
one of its interior angles is 108° 


[a] In the opposite figure : 
DH//OX// BC > 
m (Z HDC) = 120° and 
m (Z XOB) = 135° 
Find the measures of the angles of the triangle ABC 
[b] In the opposite figure : 
m (Z ABC) = 110° 
»m (Z CBD) = 35° 
and m (Z ABH) = 140° 
Find : m (Z HBD) 
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Additional question 
E Complete the following : 
C1) The point (— 1 »9) is the image of the point (1 »— 9) by reflection in 
(2) If the lengths of the two diagonals of a rhombus are 6 cm. and 8 cm. ; then its 
side length = «+--..--- 


a Draw the square ABCD whose side length is 5 cm. , then draw its image by 
reflection in the point M where M is the point of intersection of its diagonals. 
What do you observe ? 


Answer the following questions Fi 

E Complete : : 
C) The measure of the interior angle of the regular hexagon = 
(@ The rhombus which has a ríghit angle is called 
@ The image of the point (— 2 » 4) by reflection in X-axis is 
@ The image of the point (— 1 » 5) by translation (1 » — 3) is 
@® The sum of measures of the. ior angles of a triangle — 


(Bl Choose the correct answer : 
CD If two adjacent sides are equal in a parallelogrm ; then the figure is 
(a) square. (b) rhombus. (c) rectangle. (d) trapezium. 
(2) The point (5 » 3) is the image of the point (— 3 » 5) by rotation about the origin point 
with an angle of measure 
(a) 90* (b) - 90* (c) 180* (d) 360* 
(3) ABCD is square m (4 ACB) = 
(a) 90° (b) 60* (c) 45° (d) 30° 
(4) The süm of measures of the interior angles of the pentagon = ---------- 
(a) 360° (b) 450° (c) 540° - @720° 
©) The ray drawn from the midpoint of a side of a triangle parallel to another 
the third side. 
(a) equals (b) parallel (c) perpendicular to (d) bisects 


Ww — — 
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[a] In the oppositefigure: ^ 
A ABC in which X » Y and Z 
are the midpoint of AB ; BC and CA 
respectively » AB = 8 cm. » BC = 10 cm. 
Find the perimeter of the figure : XBYZ 
[b] In the opposite figure : 
AD bisects Z BAC » 
m(Z B) - 70? 
andm(ZzC)-50* . 
Find : m (Z ADB) 


Ql 21 In the opposite figure : 
ABN CD={o}, 
m (4 AOC) = 50° , 
OD bisects Z HOB 
Find : m (Z AOH) 
[b] In the opposite figure : 
m(Z BAH) = 45° ,m(Z AHB) = 70° > ` 
m (Z C) = 115° and m (4 D) = 65° 
Prove that : ABCD is a parallelogram. 


(El Draw on an orthogonal lattice A ABC where A (4 » 2) »B (2 +4) and C Hi »—2) then 
find the image of A ABC by reflection in y-axis. 1 


Complete the following : 
CD In the right-angled triangle » the square of the length of the hypotenuse equals 
(2) If (2 X » 4) is the image of (X — 9 ,— 4) by reflection in the origin point » 
then X= i 


Ø By using geometric instruments » draw the rectangle ABCD ; where AB AB -3cm. 
and BC = 4 cm. locate A as the reflected image of A byr reflection in CD and 
locate C as the reflected i image of C by reflection in AB 


Prove that : (17) m mc CAC) = 2mí(Z CAB) 


@ AGI AC 
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[9 | Dakahlia Governorate Fakhr Language School 


Answer the following questions : 
E Choose the correct answer : 


(1) The sum of measures of 5 angles of a polygon of 6 sides is 610°, then the measure 
of the remaining angle is 


(a) 60* (b) 180° (c) 110° (d) 120* 

(2) The image of (3 » 0) by reflection in X-axis is 
(a) (-3 +0) (5 (3 +0) (©) © >-3) (d) (0 »3) 

(3) In the parallelogram ABCD, if m (Z A) + m (Z C) = 160° ; then m (Z B) = 
(a) 110° (b) 100* (c) 80* (d) 20* 


(a) rhombus. (b) rectangle. (c) trapezium. (d) square. 
© ABC is a triangles m (Z A) 2X^ m (4 C) 2 X^ and m (4 B) 2 3 X° > then Z B is 
(a) acute. (b) right. (c) obtuse. (d) straight. 


a Complete the following : 
(1) The length of the line segment joining the midpoints of two sides of a triangle is 
equal to 
@ A rhombus with a right angle is called a 
(3) In the parallelogram, if two adjacent sides are equal in length; then it becomes à -- 
(4) The sum of measures of exterior angles of a triangle equals --.-.---.-° 
(s) The image of the point (— 2 » 3) by reflection into the origin is --- 


) [a] Draw the image of A ABC :» where A (1 »3) » B (0 » 5) and C (- 2 » 4) by reflection 
in the X-axis. 
[b] In the opposite figure : 
ABCD is a parallelogram » 
m (Z CAD) = 55° ,m (4 ACD) = 25? 
Find with proof : m (Z B) 


[a] In the opposite figure : 
AD// EF »m(Z E) =90°, 
m (ZF) 2 50? »m (Z D) - 110° 
Find : m (Z C) 
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[b] In the opposite figure : A 
AH bisects Z BAC »D ECB > 
m (Z AHB) = 70° » and m (4 ACH) = 40° 
Find : @) m (Z BAC) í 
AG A 
€ H B b 
A 
Hj D 
CXV IX 5 
o 


@© m (4 ABD) 
In the opposite figure : 
D is the midpoint of AB ,H is the midpoint of 
AC and X is the midpoint of DO 
Prove that : (1) Y is the midpoint of HO 
@ If: BC = 12cm. »then find XY 


{ Additional question 


(GB Complete the following : 
C) The image of the point (4 »— 1) by reflection in the origin point is 
(2) The number of axes of symmetry of the equilateral triangle is -- . 


Gm the opposite figure : 
ABC is a triangle in which 
m (ZB) =90° > 
D GAB » where AD = 11 cm. 
sif BC = 12 cm. 
and DC = 13 cm. 
Find the length of : BD and AC 


Kallin Exp. Lang. School 
Answer the following questions : 


Choose the correct answer : - 

(1) The sum of the measures of the accumulative angles at a point is 
(a) 90° (b) 180* (c) 270° ^  (d)360* 

(2) (-1 +- 3) is the image of (3 »— 1) by rotation about the origin with an angle of 
measure 
(a) 90° (b) — 90° (c) 180° (d) - 180° 
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©) ABCD is a parallelogram in which m (Z B) + m (Z D) = 130° 5 then m(Z A) = t 
(a) 50* (b) 65° (c) 115° (d) 150* 

(4) The measure of the interior angle of the regular hexagon = ---------- 
(a) 90° (b) 135° (c) 120° (d) 60° 

(5) A parallelogram which its two diagonals are equal is = -.-------- 
(a) rectangle. (b) square. (c)a »b together. (d) rhombus. 


(Bl Complete the following : 
/ (1) Each two opposite angles of a parallelogram 
(2) The two diagonals are perpendicular in i+:-:::and 
(3) If the polygon does not have reflex angle then it called ---..---- 
(a) The point (2 » — 1) is the image of the point (— 1 » 2) by translation ( - 
© The ray drawn from the midpoint of a side of a triangle parallel to another side 


Ell [a] Find the measure of each interior angle of regular octagon (with 8 sides) 
[b] In the opposite figures: jj jouions A - 
ABCD a cmp Tee the midpoint m 
of AB ; BC.» CD.and. DA respectively prove that : E 
Q) XYZL is a rhombus. E 
(2) The perimeter of the rhombus = 2 BD 


(B [al In the opposite figure : 
ABC is an equilateral triangle of side length 12 cm. 
» then find the perimeter of ADE 
[b] On lattice draw ABC where A (4 »0) »B (0 »3) and C (2 +5) 
Find the image of A ABC by rotation around the origin point 
with an angle of measure 18077 
[a] In the opposite figure 7 
EC = BD and DXYE 


is a rectangle 
Prove that : m (4 ADE) = m (4 AED) 


[b] In the opposite figure : 
ABC is a triangle in which m (4 A) = 60° 
m (Z C) =55° , and BD bisects Z ABE ;ECCB 
Find :m (4 DBE) 
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{ Additional question 


Complete the following : 
(1) The image of the point (a »— b) by reflection in the origin point is 


(2) In the right-angled triangle» the square of the length of the hypotenuse is 
equal to 


| In the opposite figure : 
m(ZB)-m(Z ACD) = 90° 
» AB 29 cm., BC = 12cm. F 
»CD 2 20 cm. E 
Find the perimeter of the figure : ABCD C mm. B 


A 


k] El-Gharbia Governorate 
Answer the following questions : 
Choose the correct answer : 
@)A (2 »— 3) is the image of A by translation (X + 1 » y + 1) » then A is 
(a) (1 50) (b) »-4) (©) (2 :-2) (d) G »-2) 
(2) The point (3 »5) is the image of the point (5 »— 3) by rotation about origin point 
with an angle of measure -~+ 
(a) 90° (b) 180° (c) -90* (d) 360* 
(3) ABCD is a parallelogram in which m (4 A) + m (4 C) = 110° » then m (4 B) = -7+ 
(a) 50° (b) 125* (c) 130* (d) 45° 
(4) The image of the point (5 » 0) by reflection in X-axis is 
(a) (5 »0) (b) © +5) (c) (0 »—5) (d) -5 +0) 
(5) The sum of measures of interior angles of pentagon is 
(a) 540* (b) 720° (c) 900* 
Complete : 
(1) The line segment joining two midpoints of two sides of triangle is 
(2) ABCD is a parallelogram in which m (Z A) = 130? » then m (Z B) = 
(3) The image of point (3 » 1) by reflection in y-axis is ----.----- 
@ The rhombus whose diagonals are equal in length is 


(d) 360* 


© The image of the point (3 » — 5) by rotation of angle 360° about origin point is 
(NO EY eus / uoa elo poll ils [us] 
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[a] In the opposite figure : 
ABCD is a parallelogram 
AD=6cm. ; DC 23cm. sAM=3.5cm. 
Find perimeter of triangle : ABC 

[b] In the opposite figure : 
FE//BC »m(Z F) =60° > 
m (4 C) = 40° 
Find : m (4 BAC) 


[a] ABCDE is a pentagon in which m (4 A) = 140° , 
m (Z B) = 130° »m(Z C) = 90? ; m (4 D) = 110° 
Find : m (4 E) a : 
[b] Draw the equilateral triangle ABC of side length 5 cm.» find the image of triangle 
ABC by rotation 60° about C 


[a] Draw on square lattice the triangle ABC where : A (1 53) » B (3 »5) and C (5 »0) 
Find the image of the triangle ABC by reflection in y-axis. 
[b] In the opposite figure : 
ABC is a triangle in which » X » Y » Z are midpoints 
of AB » BC and CA » 
AB =7 cm. ; BC 29cm. AC 2 6 cm. 
Find the perimeter of triangle : XYZ 


fidditional question - 


Complete the following : 
CD å XYZ is a right-angled triangle at Y » if XY =4 cm. and YZ 2 3 cm. » 
then XZ = -e 
(2) If the reflection in a straight line maps the figure 
to itself » then this straight line is called -------.-- 


In the opposite figure : 
ABC is a triangle in which AD LBC, 
if AD = 24 cm. » AB = 26 cm. » 
AC =30 cm. 
Calculate the length of : BC 


EEE si tly ole dla ad Yy eal ty Sal ga) pal Dalla D 


12. Damietta Governorate Damietta Lang. School 


Answer the following questions : 
Choose the correct answer : 
(1) The sum of measures of the interior angles of a triangle = 
(a) 180° (b) 90° (c) 270* (d) 360° 
@ ABCD is parallelogram, in which m (Z B) = 150°; then m (4 A) = 
(a) 30° (b) 75* (c) 105° (d) 210° 
(3) The image of the point (5 »— 4) by reflection in the y-axis is the point 
(a) (5 »4) (b) (-55-4) (©) (455) (d) (-455) 
(4) The parallelogram whose diagonals are perpendicular and not equal is a - 
(a) square. (b) rectangle. (c) trapezium. (d) rhombus. 
©) In the opposite figure : 
If B is the midpoint of AC » then the image of AC 
by rotation about B with an angle of measure 180? is - 
(a) (8) (b) AB (CA (à) CB 


| Complete the following : 

(D If two straight lines intersect » then each two vertically opposite angles are 

@ In the opposite figure : A 
m (4 CAB) = ee? 

(3) The ray drawn from the midpoint of a side of 
triangle parallel to another side - the third side. 

(a) The measure of the interior angle of the regular hexagon = -- 

(s) The image of the point A (2 » — 1) is the point A (5 » 1) by translation 


[ [a] In the opposite figure : 
m(Z ABC) = 110°, m (Z CBD) = 35° , 
and m (Z ABE) = 140° 
Find by proof : m (Z EBD) 
[b] In the opposite figure : EN 
ABCD is a square ; EC BC ; BC- CE 


(1) Prove that : The figure CED is a parallelogram. 
(2) Find : m (Z E) 
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Azza Zidan E.L.S 


Answer the following questions : 
Choose the correct answer : 
(1) The sum of measures of accumulative angles at a point is 
(a) 360° (b) 180° (c) 90° (d) 270* 
(2) The image of (— 2 » 3) by rotation about the origin point with an angle of measure 


(a) (7352) (b) G »-2) ()c35-2 (d) 2 »—3) 
(3) The sum of measures of the interior angles of an octagon — 
(a) 540° (b) 720° (c) 1080° (d) 900° 
@) If ABCD is a parallelogram in which m (Z A) = 70° , then m (4 B) = +v==» 
(a) 70° (b) 180° (c) 90° (d) 110° 
©) The image of (1 »— 2) by reflection in X-axis is 
(a) (1 »2) (6)c15-2) (©) (22-1) (d) (- 152) 


(El Complete each of the following : 
Q) The line segment which joins two midpoints of two sides of a triangle is 
(2) The image of the point (3 » 1) by translation (X 2 »y — 1) is =-=- 


(3) If the two diagonals of a parallelogram are equal in length and not perpendicular 
then it is called 


(4) The measure of each angle of a regular pentagon = - 
(s) The sum of measures of the interior angles of the triangle = ---.------ e 


[a] In the opposite figure : 
DA NEB = {M}, MC is a bisector 
of (2 BMD) and m (4 AME) = 72° 
Find : m (Z CMD) 

[b] In the opposite figure : 
D € BC. m (4 ABC) - m (4 BAC) » 
and m (Z ACD) = 128° 
Find : m (Z ABC) 
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[a] In the opposite figure : 
XYZ is a triangle in which XZ = 4 cm. » 
XY = 2,5 cm. and ZY =3 cm. + where 
X > Y and Z are the midpoints of AB + 
BC and CA 
Find the perimeter of : A ABC 
[b] In the opposite figure : 
ABCDEF is a regular hexagon ; H CFA 
Find : m (Z HAB) 


[a] In the opposite figure : 
DE//BC 
m (Z D) = 70° ; and m (4 B) = 40° 
Find : m (Z DAB) z 
[b] In an orthogonal coordinates system with two dimensions : 


Draw A ABC in which A (- 2 » 4) » B (5 »0) and C (3 » — 3) » then find the image 
of A ABC by reflection in y-axis. 


Additional question 
E Choose the correct answer : 

(a) The point (2 »— 4) is the image of the point by reflection in the origin point. 
(a) 254) (254) (025-4) (d) 2 »-4) 

(2) In the opposite figure : 
If the area of A ABC is 24 cm?. 
and AB = 6 cm. » 
then AC = cm. s 


(a) 10 (b) 100 (c) 64 be (28 


Using the.square lattice» draw the image of A ABC by reflection in the origin point 
where A (5 » 1) x B 2 » 1) and C (5 53) 
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Saad Bn ABe Wakas School 


Answer the following questions : 
E Choose the correct answer : 
(1) The sum of measures of the interior angles of a heptagon = 
(a) 540° (b) 720° (c) 900* (d) 1080° 
(2) ABCD is a parallelogram in which : m (Z B) + m (Z D) = 150° 
then m (z A) mee 
(a) 105° (b) 210* (c) 75° (d) 360° 
(3) The point (5 » — 3) is the image of the point (3 » 5) by rotation about the origin point 
with an angle of measure 
(a) 90° (b) — 90° We (c) 180° (d) 360° 
() A XYZ in which E and F and two midpoints of XY and XZ respectively 
»if YZ=10cm. » then the length of EF = cm. 
(a) 5 (b) 10 (c)6 (d)8 
(&) (2 » - 3) is the image of A by translation (X+ 1 » Y + 1) » then A is 
(a) (1 50) (b) (15-4) (025-2) (d) (3 »-2) 


Ø Complete : 


Q) If two straight lines intersect, then the measure of each two vertically opposite 
angles «++ 


(2) The image of point (0 54) by reflection in the y-axis is ---- 

(3) If two opposite sides in the quadrilateral are parallel » then it is called 
(4) The two diagonals are perpendicular in -and - 

(5) The sum of measures of accumulative angles at a point — 


[a] In the opposite figure : 
BDisa diagonal in the square ABCD » 
m (Z DME) = 102° 
Find with proof : m (Z MEC) 


[b] Find the number of sides of the regular polygon if the 
measure of one of its interior angles is 135° 
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(GB [al In the opposite figure : 
AB // ED and 
>m (Z ABC) = m (Z AED) = 60° 
Prove that : BC // AE 
[b] In the opposite figure : 
AC N DF = {B} «m (4 ABD) = 30* » BE bisects 2 CBF 
Find : m (Z ABE). 


[a] In the opposite figure : 
AD//BC , BC =2/AD’ 
Prove that : AEFD is parallelogram. 
[b] Use the lattice to find the image of the triangle 
LMN by the reflection in X-axis » where L (- 4 »-1)3:M(C-15-3)5N(05-1) 


Rdditional question 


In the opposite figure : 
ABCD is a square of side length 6 cm. 
M is the point of intersection of its diagonals. 
X » Y E and F are the midpoints of AB » BC » 
CD and DA respectively. 
Complete the following : 
(1) The image of the point A by reflection in M is ---------- 
(2) The image of AB by reflection in M is 
(3) The image of A AFM by reflection in M is 


øm the opposite figure : 
m (4 B)=m (4 D)=90° > 
AB =7 cm. » BC= 24cm. 
and AD = 15 cm. 
Find the length of : DC 
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Answer the following questions : 
(@ Complete the following : 
(1) The measure of each interior angle of the regular pentagon is 
(@) If ABCD is a parallelogram and m (Z A) = 70° , then m(Z B) = > 
(3) The length of the line segment joining the two midpoints of two sides of a triangle 


(a) The image of the point (3 » — 1) by translation (3 » 2) i: 
©) In the opposite figure : 

DEBA »m(ZB)=m(ZC)> 

m (Z CAD) = 100° » then m (4 C) = 


E Choose the correct answer : 
CD In A ABC »m (4 B) 2 m (Z A) + m(Z C) > then m (Z B) - 


(a) 30° (b) 60° (c) 90* 
(2) The sum of measure of the interior angles of hexagon is 
(a) 180° (b) 540° (c) 120° (d) 720° 
(3) The image of the point (— 3 » 2) by reflection in y-axis is +--+.» E 
(a) G »-2) (6)(-35-2) (©) GB +2) (d) (3 »2) 
@) (- 4 » 5) is the image of (5 » 4) by rotation in the origin point with an angle 
of measure - 
(a) 90° (b) - 90° (c) 180° (d) 360* 
(©) The sum of measures of the exterior angles of the triangle is 
(a) 360° (b) 180° (c) 120° 


[a] In the opposite figure : 
XY / EZ »m(ZX)=115° 5 
and m (Z YZF) = 65° 
Prove that : XYZE is a parallelogram. 
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[b] In the opposite figure : 
AB//CD 
»m(Z À)- 110? > 
m (Z D) = 50* 
Find with proof : m (Z AED) 


[a] In the opposite figure : 
AB // CD and m (4 EAC) = 130° 5 
m (Z EAB) - 90* 
Find : m (Z ACD) 


[b] In the opposite figure : AE N CD = {B} > 
m (Z ABC) = 50* » 
BE bisects (4 FBD) 
Find : m (Z FBC) 


Draw A ABC where A (1 » 5) » B (3 » 1) and C (5 » 3), then draw its image 
Q) By reflection in X-axis. 
(&) By rotation about origin point with an angle of measure 180° 


f Additional question 
E Complete the following : 
C) The number of axes of symmetry of the rectangle = «----.--- 
(2) If (2a » 3) is the image of (8 > — 3) by reflection in the origin point» then a 


(3) If the reflection in a straight line maps the figure to itself, then this straight line 
is called --------.- 


| In the opposite figure : 

ABC is a triangle in which m (Z B) = 90° » 
AE// BC 

If: BC = 12cm. ; AC = 20 cm. 

>DE AB where BD = 9 cm. 
and AE - 2 BC 

Find the length of : AD ;DE 
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Model Examinations of the School Book 


Model 1) 
Answer the following questions : 


Choose the correct answer from those given : 
CD The sum of the measure of interior angle of a triangle equals 
(a) 90° (b) 180° (c) 270* (d) 360° 
(2) The image of the point (— 1 » 3) by translation (4 »— 2) is 
(a G»0 (35-1) () G1) (d) (55-5) 
(3) The measure of the exterior angle of the equilateral triangle is 
(a) 30° (b) 45° (c) 60* (d) 120° 
@ In a parallelogram if the adjacent sides are equal in the length ; then the shape is 
(a) square. (b) rhombus. (c) rectangle. (d) trapezium. 
(S) The number of the diagonals of a pentagon is -~ 
(23 (b) 5 
Complete the following : 
@ The image of the point (2 » 1) by reflection in X-axis is 


(2) The image of the point (2 »— 1) by rotation about the origin point with an angle of 
measure 180? is 


(3) The square is a rectangle in which «+ 
(4) ABCD is a parallelogram in which m (Z A) = 60° , then m (Z B) = ++ 
©) The image of the point (5 » 3) by translation : (X » y) —» (X +3 » y — 1) is 


[a] In the opposite figure : 
m(ZzA)2m(Z B)=25° 
Find : m (Z ACD) 
[b] In the opposite figure : 
A ABC in which : AB = 12 cm. > 
BC-10cm..AC-8cm. 
Find the perimeter of : A ADE 
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Bei In the opposite figure : E 

DE // YZ »m (4 ZDE) - 50* 
»m(Z YXZ) = 105? 
Find:m(Z2Z)»m(ZY)»m(ZYXD) 

[b] In the opposite figure : 
AZI YD // XE// CB > 
AY = YX =XC ,AB- 18cm. > 
Find the length of : EB 


[a] In the opposite figure : 

AD LBC if AD - 24 cm. > 
AB = 26 cm. » AC = 30 cm. 
Q) Find the length of : BC 
@ Find the area of : AABC 

[b] ABCD is a square » E € BC 
AC // DE ; Prove that 
ACED is a parallelogram. 


Model € 


Answer the following questions : 
Choose the correct answer from those given : 
CD The image of the point (2 »— 5) by reflection in X-axis is -~ 
(a) (2 »-5) (b) 255) (©) C2 »—5) (d) (5 +2) 
@ The measure of each angle of regular hexagon equals 
(a) 60* (b) 108° (c) 120* (d) 135° 
(3) The two diagonals are equal in the length and not perpendicular in 
(a) parallelogram. (b) rectangle. (c) rhombus. (d) square. 
@ All the following shapes m (Z X) = 60° except the shape ---------- 


TEE si tly ule ly ais say Yy peal ty Sal ga) old all a D 


Final Examinations 


© In the opposite figure : 
The area of shaded part from the area 
of all shape equal g 


oi 


Complete the following : 

@ The sum of the measures of the angles of the quadrilateral equals 

(2) The image of the point (2 » 3) by translation MN >in direction MN » where M Q5-10 
IN (5510)is 

@ ABCD is parallelogram in which m (Z A) = 60° » then m (4 B) = -+++ 

(4) The ray drawn parallel to one side of-a triangle and passing through the midpoint of 
another side 

© In the opposite figure : 
The image of the triangle XBY 
by translation XZ 
in direction XZ is —— 


[a] In the opposite figure : 
/ XYZLis quadrilateral in which 

m(Z Y) 2 m(Z L) 290? , XY 2 7 em. > 
YZ224 cm. » XL = 15 cm. 
Find the length of each of : XZ »LZ 

[b] Using the square lattice » draw AB where 
A (4 +3) +B (- 1 » 1) then find the image 
of AB by translation (X » y) —= (X +2 »y- 1) 


[a] Draw the image of triangle ABC where A (1 » 1) » B (3 » 4) » C (5 » 2) by reflection 

in X-axis. 
[b] In the opposite figure : 

AB and ED > are perpendicular to 
BD »BD AO={c} » 
m (Z A) =30° 
»m(Z EOC) = 120° > 
Find : m (Z E) 
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| [a] In the opposite figure : E o 


EO // CD >m (4 E) = 50° 
»m(ZC)-230* > 
Find the measures of 
angles of A ABC >m (Z ABD) 
[b] In the opposite figure : 
X is the midpoint of AB 
»YECD »ZECE 
; AD // XY // BC > YZ // DE 
is CZ = ZE ? giving reason 
Answer the following questions : 
(E Choose the correct answer from those given : 
@ The image of the point (3 » — 5) by reflection in y-axis is 
(2655) (b) (-3»-5 (©) C3 »5) (d) (5 +3) 
(&) The sum of the measures of interior angles of a pentagon is 
(a) 360* (b) 450° (c) 540* 
(3) The number of diagonals of quadrilateral is -------.-- 
(92 (53 ()4 
@ In the opposite figure : 
A AB C is the image 
of A ABC by rotation about A. 
and with angle of measure -+--+ 
(a) 30° (b) 80° (c) 110* (d) 140* 
© The diagonal of a square divided its vertex angle in two angles of the measure of 


each of them is 
(a) 30° (b) 45* |^ (6v (d) 90* 


Coniplete the following : i 
@ The rhombus is a parallelogram in which ----....-- 
(2) Each opposite angles in a parallelogram are 
(3) (-3 »2) is the image of the point (3 » 2) by reflection in axis. 
(2) The line segment joining the midpoint of two sides of a triangle is 
©) The image of the point (4 » 6) by geometric transformation (X » y) —- CXsy-7) 
Ajaa 
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[a] Using the lattice » draw A ABC where A (1 »0) »B (0 +2) and C (-3 » 1) » then 
draw its image by reflection in X-axis. D 


[b] In the opposite figure : 
ABCD is a parallelogram ; M is the 
intersection of its diagonals 
Draw MÉ // CB 
is AE — EB ? giving reason. 


[a] In the opposite figure : 
DE // OH // BC »m (4 ADE) = 120° 
əm (Z AOH) = 135? , Calculate the measures 
of the angles of the triangle ABC 
[b] In the opposite figure : 
m (4 B) 2 m (4 ACD) - 90* 5 
AB = 12cm. » BC 29 cm. ; CD - 20 cm. 
Find the length of each of : AC » AD 


In the opposite figure : 

ABCD is a square of side length 6 cm. 

and the origin point its center. Find : 

(1) The image of A AOL by translation 3 cm. 
in direction AB 

@ The image of A AOL by reflection in EN 

@ The image of A AOL by rotation about O 
and with an angle of measure (— 90°) 


Model @ 
Answer the following questions : 


E Choose the correct answer from those given : 
@ The parallelogram whose diagonals are perpendicular and not equal in length is 


(a) rhombus. (b) square. (c) rectangle. (d) trapezium. 
(2) The measure of each angle of a fegular pentagon is ---------- 

(a) 90° (b) 108° (c) 120° (d) 136° 
(3) The triangle contains at least two ---------- angles. 

(a) acute (b) obtuse (c) right (a) reflex 
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@ If ABCD is a parallelogram in which BC = 8 cm. » CD = 6 cm. » 
then its perimeter = ---------- 
(a) 14 cm. (b) 28 cm. (c) 48 cm. (d) 56 cm. 
( (s) The image of the point (2 »— 1) by reflection in X-axis is 
(a) (2-1) (5) (1 +2) (0c25-10 (d) C1 >2) 


Complete the following : 

CD The line segment joining the midpoint of two sides of a triangle is 

@) Ina parallelogram each opposite angles are 

(3) The quadrilateral is a parallelogram if ----- 

@ The image of the point (5 »— 3) by translation 3 units in negative direction of 
X-axis is 

© The image of the point (3 » 2) by rotation with an angle of measure 180° about the 
origin is 


In the opposite figure : 
DCN BE = {0} :m(ZA) 2 85* 
»m (Z D) = 100° ; m (Z E) =35° ,m (4 C) = 50* 
Find with proof each of : 
(Dm (Z DOB) (2 m(Z B) 


[a] Find the length of the diagonal of a rectangle whose area 48 cm? 
and of width 6 cm. ? 


[b] In the opposite figure : 
AB//DE > 
m(Z D) - 60* 
»m (Z AOD) - 110* 
Find with proof : m (Z A) 


image of A by translatton (— 1 »2) 

[b] In the opposite figure : 
ABC is a triangle in which D is the midpoint 
of AB 5 O is the midpoint of BC ; EC AC 
Such that DE // BC » 

B = 10 cm. ; BC = 12cm. » AC = 8 cm. 

@ Prove that : DBOE is a parallelogram. 
(&) Find the perimeter of : A EDO 
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Model 5) 
Answer the following questions : 


E Choose the correct answer from those given : 
(D The image of the point (— 3 » 4) by reflection in y-axis is 
(a) 3 »-4) (b) 3 4) (©) C3 »-4) (d) (4 »-3) 
(2) The sum of the measure of the exterior angles of a triangle equals =-=- 
(a) 90° (b) 108° (c) 180° (d) 360* 
(83) The diagonals which are equal in the length and perpendicular in 
(a) square. (b) rhombus. (c) rectangle. (d) parallelogram. 
(4) The image of the point (— 3 ; 5) by rotation about the origin and with an angle of 
measure 90? is 
(a) 553) (c5:3) (0G55 (d (755-3) 
@® The measure of each angle of regular octagon equals 
(a) 108° (b) 120° (c) 135° (d) 144° 


Complete the following : 
@ The parallelogram whose diagonals are perpendicular is ---------- 


(8) If the measure of an interior angle of a triangle is equal to the sum of the measures 
of the other two interior angles > then the triangle is ---------- 


@ Any triagnle has at least two -.--...--- interior angles. 
@ The triagnle of the point (2 » — 4) by reflection in X-axis is 
®© The image of the point (3 » — 2) by translation (X » y) ——- (X—1 sy + 6) is ++ 


[a] Prove that the ray drown parallel to one side of a triangle and passing through the 
midpoint of another side bisects the third side of the triangle. 

[b] In the opposite figure : S 

D >E »O are midpoints of AB » BC » AC EN 

Q 


A 
resectively »AB = 6 cm. » £p SM 
BCz8cm.;AC- 10 cm. 


Find the perimeter of : A DEO 


[a] In the opposite figure : 
ABCD is a parallelogram its diagonals 
are intersect at M » MO // AB 
MON BC={0} 
Prove that : BO = OC 
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[b] In the opposite figure : 
XYZ is a triangle in which m (Z X) = 90° » 
YZ220cm.XZ-16cm. ` 
Find the length of : XY 


[a] In the opposite figure : 
m (4 A) 2 80? » m (Z D) = 120° 
»m(Z CBE) = 130° 
Find : m (Z C) 
[b] On a square lattice » draw the triangle whose vertices are A (4 »4) B (4 »2) »C (152) 

then determine each of the following : 

@ The coordinates of the image of A ABC by translation 2AB in direction AB 
@ The image of A ABC by rotation about B and with an angle of measure 180° 


model O, 
Answer the following questions : 


E Choose the correct answer from those given : 
@ The measure of each angle of the regular pentagon is ~- 
(a) 90* (b) 108° (c) 120* 
(2) The smallest number of the acute angle in any triangle is 
(a) zero (b)1 (c)2 
(3) The rhombus of diagonals are equal in length is =- 
(a) square. (b) rectangle. (c) parallelogram. (d) trapezium. 
(a) The image of the point (2 » — 1) by reflection in X-axis is +------- 
(a) (2 > 1) (052) ()c25-0 (d) (- 152) 
© The image of the square by rotation about the origin point with an angle of measure 


... (a) rectangle. (b) square. (c) rhombus. (d) trapezium. 


Complete the following : 
@ The measure of the exterior angle of a triangle is 


(2) The parallelogram whose diagonals are equal in length and perpendicular is - 
(3) ABCD is a parallelogram in which m (Z A) = 50° , then m (Z B) = se 
(4) The image of the point (- 4 » 5) by translation (2 »— 3) is i 

( A XYZ » m (Z Y) = 90° , then (KZ)? = -~ 
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[a] In the opposite figure : 
ED // CB >m (4 C) = 50° 
»m (Z E) - 40* 
Prove that : AC L BE 


[b] Draw A OBC ona square lattice where O (0 >0) > B (3 50) +C (0*4) 
then find its image by rotation about the origin point with an angle of measure 180° 


[a] In the opposite figure : 
BDN AO ={C}  AB/DE ; 
m (Z A) 2 40? ,m (Z B) 2 90? > 
m (Z COE) = 130° 
Find : m (2 E) 


[b] In the opposite figure : 
Find with proof the 
measures of the angles 
of A ABC 


[a] In the opposite figure : 
XYZ is a triangle in which D » E »O are 
midpoints of XY » XZ » YZ respectively 
»XY¥=6cm. »>XZ=8cm. > YZ= 12cm. » 
Find the perimeter of : A DOE 

[b] In the opposite figure : 

ABCD is a trapezium in which AD // BC 
>m (Z A) =90° , AB = 12cm. ; BC 225 cm. + AD = 16 cm. ^ 
Find the length of : DC B 


Model 
Answer the following questions : 


(E Choose the correct answer from those given : 
(1) The measure of each angle of the regular hexagon is 
(a) 108° (b) 120° (c) 136° (d) 144° 
(D Any triangle has at least two interior angles. 
(a) acute (b) right (c) obtuse "ta) straight 
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(3) The diagonals of the rectangle are 
(a) parallel. (b) perpendicular. 
(c) equal in the length. ` (d) equal in length & perpendicular. 


(4) The image of a triangle by rotation about the origin point with an angle of measure 


(a) triangle. (b) line segment. (c) point. (d) straight line. 
©) The image of the point (3 »— 2) by reflection in y-axis 
(a) (3 +2) (b) (-3 »-2) ()(-352) (d) 2 +3) 


Complete the following : 

CD The sum of the measures of the interior angles of a pentagon equals 

(2) The measure of the exterior angle of an equilateral triangle — ^ at one of its 
vertices. 

(3) The rectangle is a parallelogram in which one of its angles is 

(a) The image of the point (— 4 » 5) by translation (2 »—3) is =-=- 

© If the image of the point (— 4 » 0) by rotation about the origin point is (0 »—4) > 
then the measure of rotation angle is -~-= 


[a] In the opposite figure : 
EEDA >m (4 EAB) = 120° 
m(Z C) -60* , DA // CB 
Prove that : ABCD is a parallelogram. ` 
[b] In the opposite figure : 
ABC is a triangle in which D 
> E are the midpoints 
of AB » AC. respectively 
;DE-S5cm. j 
Find the length of : BC 


@ [a] In the opposite figure : 
( ABCDE is a pentagon in which m (Z A) = 70° 
əm (Z B) - 120° » m (Z C) = 150° 
əm (Z E) = 110° 
Find : m (Z D) with proof. 
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[b] In the opposite figure : 
A ABC in which m (Z B) = 90*, AE // BC » 
if BC = 12cm. » AC =20cm. sD EAB 
such that : BD = 9 cm. »AE=2BC > 
Find the length of each : AD » ED 


[a] In the opposite figure : 
ABCD is a parallelogram in which 
AB =5 cm. ; BC =8 cm. » m (Z B) = 135° 
Find : 
CD m(Z C) 
(2) The perimeter of parallelogram ABCD 
[b] In the opposite figure : 
ABCD is a square » whose diagonals intersect at M. 
Find : 
@ The image of A ABC by reflection in AC 
@ The image of A MAB by rotation 
about M with measure (— 90°) 


Model 8) 


Answer the following questions : 
E Choose the correct answer from those given : 
@) The diagonal of square makes angle of measure ----.--.- with any of its sides. 
(a) 45* (b) 60° (c) 90° (d) 120° 
(2) The measure of any of the exterior angle of an equilateral triangle equals 
(a) 60° (b) 90° (c) 120° (d) 180° 
@ In A ABC if m (4 A) >m (Z B) +m (Z C) then the angle A is 
(a) acute. (b) right. (c) obtuse. (d) straight. 
(a) The sum of the measures of any two consecutive angles in a parallelogram equals 
(a) 90* (b) 180° (c) 270* (d) 360° 
© The image of the point (5 ; — 3) by rotation about the origin point is itself » then the 
measure of rotation angle is ---------- 
(a) 90° (b) 180* (c) 270* *.(d) 360° 


_ — o |— 
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Complete the following : 

CD The length of a line segment joining the midpoints of two sides of a triangle equals 

(2) The parallelogram whose diagonals are perpendicular and of equal in length is 

@ The parallelogram whose perimeter 24 cm. and the length of one of its sides is 7 cm. > 
then the length of its adjacent side equals ---------- 

(4) The image of the point (3 » 4) by reflection in the X-axis is and its image by 
reflection in the y-axis is ---------- 

© If the image of the point (— 1 » 3) by a translation is (1 » 4) then the image of the 
point (3 » — 2) by the same translation is ---.-.---- 


[a] In the opposite figure : 
DA // BE » BA bisects Z DBE 
»m (4 ADB) = 50° ; m (4 C) =65° 
Prove that : ABCD is a parallelogram 


[b] Draw the triangle ABC in which AB = AC = 5 cm. » BC = 6 cm. » then draw its 
image by rotation about A with an angle of measure 270° 


Ø [a] In the opposite figure : 
DE // CB sm (4 D) = 50* 
»m(Z C)=35° 
Find : (3) m (4 B) 
© m (Z BAC) [s B 


[b] Draw the triangle ABC in which AB = 3 cm. ; BC=4 cm. »m (4 ABC) = 90° > 
then draw its image by reflection in straight line BC 


[a] In the opposite figure : 
ABCD is a parallelogram »E C BC 
Such that : CE = BC.» AE N DC = {x} 
Prove that : AX = XE 
[b] In the opposite figure : 
ABC is a triangle in which m (Z B) = 90° »D EAB 
Such that : AD = 11 cm. 
»if BC = 12 cm. » DC = 13cm. » 
Find the length of each of : BD , AC 
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Answer the following questions : 


E Choose the correct answer : 
@ The sum of the measures of the exterior angles of a polygon = -= 


(a) 180° (b) 360° (c) 540* (d) 720° 
@ The sum of the measures of the interior angles of a right-angled triangle = -- 
(a) 180° (b) 90* (c) 60° (d) 30* 
(8) The image of the point (8 » — 2) by reflection on X-axis is 
(a) (8:2) (b) (8 +- 2) (c) (8 »-2) (à) (- 8 » 2) 
@ ABCD is a rectangle in which m (2 BAC) = 40° , then m (2 DAC) = - 
(a) 360° (b) 90° (c) 50° (d) 40° 
@InAABC: if X » Y are the midpoints of AC and BC respectively » then XY // - 
(a) AB (b) BC (c) AC (à) CY 


Complete each of the following : 
@ The image of the point (— 5 » 0) by reflection on X-axis is - 
@ If XYZL is a rhombus » then Le 
@ Any triangle has at least two «------.- interior angles. 
@ The ray drawn from the midpoint of a side of a triangle parallel to another side 
^^ the third side. 
© The image of the point (7 » 5) is (5 »—7) by rotation about the origin with an angle 


ED fa] In the opposite figure : A 


AD LBC if AD = 24 cm. » AB = 26 cm. > 
AC = 30 cm. » find : the length of BC ; then 
Find : the area of A ABC 
[b] In the opposite figure : 
AB // DE »m(Z D) = 60° 
»m (Z AOD)= 100° 
Find with proof : m (Z A) 
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Ø [a] In the opposite figure : ^ 
Y = 14 cm. » YZ = 12 cm. and XZ = 10 cm. > 
x » Y and Z are the midpoints of AB > BC and CA 


respectively. Calculate the perimeter of : A ABC. 
B Y 


[b] On the lattice. Draw A ABC where A (- 1 »3) » B (- 4 »2) and C (- 2 > 5) » then 
draw its image under the translation of magnitude MN in the direction of MN in 


which M (3 »—2) aand N (8 » 1) 


[a] In the opposite figure : 
X is the midpoints of AB; 
YECD »ZECE; 
AD // XY // BC 
> YZ// DE 
Prove that : CZ = ZE 
[b] Draw the square ABCD in which A (1 > 1) B (4 » 1) » C (4 >4) sand D (1 »4) 
Then draw its image by rotation with angle — 90° about the origin. 


[2 | Cairo Governorate El-Nozha Directorate 
Sunrise Language Schools 


Answer the following questions : 


(EJ Choose the correct answer : 
CD The measure of each angle of regular hexagon 
(a) 60° (b) 108° (c) 120° 
(2) The image of the point (— 3 » 5) by rotation about the origin and with an angle with 


(d) 135° 


measure 90° is 

(0653) b) C5 +3) © G 5) (d) (55-3) 
(3) The measure of any of the exterior angle of an equilateral triangle equals 

(a) 60° (b) 90° (c) 120° (d) 180° 
@ The diagonal of square divided its vertex angle into two angles of the measure of 


each of them is 


(a) 30° (c) 60° « (d) 90° 


©) The sum of the measure of any two consecutive angles in a parallelogram equals 
(a) 180° (b) 90* (c) 270° ^" (d)360* 


vooo EH 
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Complete each of the following : 
@) ABC is a right-angled triangle at B if AB = 5 cm. » AC = 13 cm. » then BC = -+--+ cm. 
(2) The image of the point (5 » 3) by translation (X » y) —— (X 43 »y- 1) is = 
(3) The length of a line segment joining the midpoints of two sides of a triangle equal: 
@ (-3 »2) is the image of the point (3 » 2) by reflection in i 
© The parallelogram whose diagonals are perpendicular and not equal in length is 
called -++--++ 


[a] In the opposite figure : DÉ//OH // BC 
»m (Z ADE) = 120° 
»m (4 AOH) = 135° 
Find the measures of the angles of : A ABC 
[b] In the opposite figure : 
ABCD is a parallelogram its 
diagonals are intersect at M » 
MO // AB; MOM BC = (0) 
Prove that : BO = OC c o 


[a] Using the lattice. Draw A ABC where A (1 »0) » B (0 » 2) and C (-3 » 1) » then 
draw its image by reflection in X-axis. 
[b] In the opposite figure : 
ABCDE is pentagon in which m (Z A) = 70° 
»m (Z B) = 120? » m (Z E) = 110° »m(Z DCF) = 30° 
Find with proof : m (Z D) 


[a] In the opposite figure : 
AD L BC » if AD = 24cm. » AB = 26 cm. sAC = 30 cm. 
Find : Œ The length of BC 
@ The area of A ABC 
[b] In the opposite figure : 
AB ; ED are perpendicular to BD ; 
BDN AO = (C) »m(Z A) 2 30 
»m (4 EOC) = 120° 
Find : m (Z E) 
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pee the following questions : 


[1] Choose the correct answer : 

@ The image of the point (2 » —1) by reflection in y-axis is 

(a) (2 +1) (052) (©) C25-0 (d C152) 
(2) The measure of each angle of regular hexagon equal 

(a) 108* (b) 120* (c) 135* (d) 144° 
(3) The measure of the exterior angle of the equilateral triangle is 

(a) 30° (b) 45* (c) 60° (d) 120° 
@ In the opposite figure : 

A ABC is the image of 

A ABC by rotation about A 

and with angle of measure --------.- 

(a) 30° (b) 80* (c) 110* (d) 140* 
© If ABCD is a square then m (4 ACB) = «------ 

(a) 90° (b) 60* (c) 45° (d) 30* 


Complete each of the following : 
CD ABCD is a parallelogram in which m (Z A) = 50° then m (Z B) = -- 
(8) The image of the point (3 » —2) by translation (X » y) — (X — 1 » y +6) is 
(3) The sum of measures of the interior angles of the triangle — 
(4) The ray drawn from the midpoint of a side of triangie parallel to another side 
© A ABC: If m(Z A) x m(Z C) 2 m(Z B) »thenm(Z B) = ++ 


[a] In the opposite figure : 
'AD// EF >m (4 E) = 90* 
m(ZF)250? m(ZD)- 110* 
Find :m(Z C) 
[b] Find the number of sides of a regular polygon if the measure of one of its interior 
angles is 135° 
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(C9 [a] In the opposite figure : 
ABC is a triangle in which AB = 6 cm. 
BC =8 cm. »AC=10cm.andD »E F 
are the midpoints of AB » CB »AC 
Find the perimeter of A DEF. 
[b] In the opposite figure : 
ABC is a triangle in which 
m (4 B) =90° »D GAB where AD = 11 cm. » 
BC = 12 cm. and DC = 13 cm. ys 
Find the length of : BD and AC E nom 


Draw A ABC where A (1 95) » B (3 s 1) and C (5 »3) » then draw its image : 
CD By reflection in X-axis. 
(2) By rotation about origin point with an angle of measure 180°. 


Experimental Directory 


Answer the following questions : 
(GD Choose the correct answer : 
@ The sum of measures of ‘accumulative angles at a point is 
(a) 360° (b) 180° (c) 90° (d) 270° 
(2) The image of (— 2 » 3) by rotation about the origin point with an angle of measure 


(a) (-3 »2) (b) 3 »-2) (©) (-3 »-2) (d) 2 »-3) 
(3) The sum of measures of the interior angles of an octagon = ---------- 
.—— (a) 540° . (5)720* (c) 1080° (d) 900° 
@ If ABCD is a parallelogram in which m (Z A) = 70? , then m (Z B) = 
(a) 70° (b) 180° (c) 90° (d) 110° 
© The image of (1 » — 2) by reflection in X-axis is 
(a) (1 2) (b) (-1 »—2) (©) (2 »-1) (d)(-1>2) 


Complete each of the following : 
CD The line segment which joins two midpoints of two sides of a triangle is 
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(2) The image of the ot (3 » 1) by translation (X -2 » y — 1) is 

@ If the two diagonals of a parallelogram are equal in length and not perpendicular » 
then it is called ---------- 

(4) The measure of each angle of a regular pentagon = --- 


© The sum of measures of the interior angles of the triangle = --- 


[a] In the opposite figure : 
DA N EB = {M} » MC is a bisector f 
of (4 BMD) and m (4 AME) = 72° 
Find : m (4 CMD) 
[b] In the opposite figure : 
D € BC ,m (4 ABC) =m (4 BAC) 
and m (Z ACD) = 128° 
Find : m (4 ABC) 
Bal Draw the image of A XYZ in which XY = 5 cm. » YZ = 4 cm. and ZX =3 cm. by 
reflection in the straight line YX 
[b] In the opposite figure: — - A 
ABC eee ee rer M S es 
are midpoints of AB » AC and CB respectively. zA NM. 
If: AB =8 cm. »BC = 10 cm. ,AC =6 cm. B 
Find the perimeter of : A DEF 


[a] In the opposite figure : 
‘BA ED »m(Z B) = 60* 
and m (Z F) = 40* 
Find : m (Z DCF) 
[b] Using the square lattice. Draw A ABC in which A (2 » 1) P p 
» B (1 » 4) and C (3 »3) » then find its image by rotation about the origin point with 


an angle of measure 90° 
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( Answer the following questions : 
E Choose the correct answer : 
CD ABCD is a parallelogram if m (Z A) = 130° ; then m (4 B) = 
(a) 130° (b) 50° (c) 40° 
(2) The image of the point (3 »— 2) by reflection in X-axis is 
(a) G »-2) (c35-2 (052) (2-352) 
(3) The sum of the measures of the interior angles of octagon is 
(a) 720* (b) 900* (c) 1080* (d) 1260° 
(4) The sum of the measures of the exterior angles of pentagon is 
(a) 540* (b) 360* (c) 180° (d) 720* 
© The measure of an interior angle of regular hexagon is 
(a) 60° (b) 90* (c) 120° (d) 108° 


Complete each of the following : 
@ The ray drawn from the midpoint of a side of a triangle parallel to another side 
(2) The image of the point (3 » 2) by translation (- 1 »3) is ~- 
@ ABC is a triangle » m (Z B) = 90° , AB cm » AC = 10 cm > then BC = = 
(2) In the square ; two diagonals are - and . 
($) A quadrilateral in which only two opposite sides are parallel is called a -- 
(EJ) [a] Using the square lattice draw A ABC : A=(5 +5) »B=(5 21) »C=(1>1)> 
then find its image by rotation about the origin point with an angle of measure 180° 
[b] In the opposite figure : 
ABCD is a quadrilateral » 
.m(ZD)- 115? »m(Z A) =98° 
;EC-CF-FE,BF(|ED-(C] 
Find with proof : m (Z B) 


( [a] In the opposite figure : 
m (Z ABC) = 110° 
»m (Z CBD) = 45° 
m (Z ABH) = 135° 
Find : m (4 HBD) 
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[b] In the opposite figure : B A 
AB//ED » e 
m(ZA)-65* > c 
m (Z E) « 35? 

Find with proof : m (Z ACE) 
b E 
[a] In the opposite figure : c 
A 
A 
RA 
Y B 


D 
m (Z B) 2 m (Z ACD) = 90° 
»AB 23cm.  BC-4cm. > B 
CD - 12 cm. 


Find : AD and perimeter of the figure ABCD 


[b] In the opposite figure : 
X > Y and Z are midpoints of AB > 
BC and AC » AB = 10 cm > 
BC= 11 cm ,AC=9cm 
then find the perimeter of A XYZ with proof. c 


[6 | Alexandria Governorate Al Montazah Zone 


Math's Supervision 


Answer the following questions : 
Choose the correct answer : 
@A parallelogram in which diagonals are equal in length is -++ 
(a) square. (b) rectangle. (c) rhombus. (d) trapezium. 
(2) The image of the point (3 » 4) by reflection in y-axis is -- 
(a) C3 »—4) (354 (0453) (d) 45-3) 
@ C2: D Ee ern 
~(a) Q 91) fb) (2 »-1) (©) (25-1) (d) à »-2) 
@ The sum of measures of each two.consecutive angles in a parallelogram is 
(a) 90° (b) 120? (c) 180° (d) 360° 


© In the opposite figure : 


(b) 30* 
(d) 180° 
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E Complete each of the following : 
C) The sum of the measures of the accumulative angles at a point is equal to 
@ If ABCD is a rhombus > then ---------- L -+ 
(3) The image of the point P (5 » 4) under translation (X » y) —— (X + 4 »y — 5) is 
@ If ABC is a right-angled triangle at B , then (AB)? = 
© The ray drawn from the midpoint of a side of a triangle parallel to another side 


[a] In the opposite figure : D 


m (4 D) =m (4 B)=90° ,AB=7cm. > 
BC = 24 cm. and AD = 15 cm. 
Find with proof : AC and DC. 


[b] How many sides does a regular polygon have if 
the measure of each interior angle of it is 120° ? 


(EJ [a] In the opposite figure : 
D and E are the midpoints of ‘AB and AC respectively > 
F ECB where BF= 4 BC 
Prove that : 
BEDF is a parallelogram. é 
[b] On the lattice » find the image of the trianle ABC 
Where A (- 4 » — 1) 3 B (- 1 »—3) and C (0 > — 1) by reflection on the X-axis. 


(EJ [a] 1n the opposite figure : 
DC//AB.ECAB, 
m (4 D) = 127? , m (Z CBE) = 53° 
Prove that : AD // BC. 
[b] On graph paper draw the points A (0 +0) : B (0 »2) » C (4 »2) and D Pi »0). Draw 
the image formed by rotating the s quadrilateral ABCD about the origin through an 
- angle of measure 90* à 


PY chien Central Zone of Education E.G.C. 


Answer the following questions : 
( Choose the correct answer : 
CD The sum of the measures of the interior angles of a triangle = the measure of the 


(a) acute (b) right (c)obtuse — " (d) straight 
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(2) The rhombus in which its two diagonals are equal in length is called a 
(a) parallelogram. — (b) square. (c) rectangle. (d) trapezium. 
[* 


(3) In the opposite figure : 
ABC is a triangle in which F and E are the 
midpoints of AB » AC respectively. If BC = 16 cm. » E| 
AB = 12 cm. and AC = 10 cm. ; then the perimeter 
of A AFE = cm. 
A F B 


(a) 24 (b) 27 (c) 19 (d) 25 
@ The image of the point (—3 »7) by rotation about the origin point with an angle of 

measure — 90? is 

(2775-3) (b) (7 »—3) (0053) (d) G 5-7) 
(S) ABCD is a parallelogram in which m (Z A) = 55? » then m (Z B) = +--+ 

(a) 35° (b) 125° (c) 55? (d) 180° 


Complete each of the following : 


CD In the opposite figure : Be a 
If BA // DE »m (Z DBA) = 135° 
and m (Z CED) = 60° ; 
then m (4 DCE) = -———-? } 


(&) The rotation about the origin point with an anglé of measure 2e is called the 
neutral rotation. | 
(3) The image of the point (4 »— 2) by reflection in the y-axis is «--------- 
(2) In the opposite figure : 
FFE YZ m (^ X)-m( Y) 
and m (Z XZF) = 140° 5 
then m (Z X) 2 
(In A ABC if m (Z C) » m(Z A) & m (Z B) »then Z C is 


[ahn the opposite figure : 
X is the midpoint of AB > 
Y is the midpoint of AC 
and XD = DZ 
Prove that : 
YE=EZ 
[b] Calculate the measure of each interior angle of a regular polygon of 10 sides. 
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[a] In the opposite figure : 
If m (4 XYZ) = m (Z XLZ) - 90? , 
XY z7 cm. »YZ -24cm.and XL= 15 cm. 
Find with proof : 
The length of XZ and LZ e ae 
[b] If the point A (— 6 » 4) is the image of point A by the translation of LM in the 
direction of LM where L (2 » 3) and M (1 » 5). Find : the point A 


[a] In the opposite figure : 
ABCD is a parallelogram > 
m (4 BCA) = 30° »m (Z ADB) = 80° 
Find with proof : m (2 CMB) 
[b] Triangle ABC whose vertices A (1 > 5) » B (3 » 1) 5 C (5 »3). 
Draw the triangle and its image by the rotation about the origin point with an angle 
of measure 180° 


(8 | El - Kalyoubia Governorate Educational Directorate Zone 


Answer the following questions :- 


E Choose the correct answer : 
@ The image of the point (3 »— 2) by reflection in y-axis is ---.------ 
(a) G »2) ((-35-2 (03:2 (0 2 +3) 
(2) The measure of each interior angle of a regular pentagon is 
(a) 90 (b) 120 (c) 108 (d) 131 
(3) The measure of any of the exterior angle of an equilateral triangle = ---. 
(a) 120 (b) 60 (c) 45 
@ In A ABC : ifm (Z A) » m (Z B) * m (Z C) » then angle A is 
(a) acute. (b) right. (c) straight. (d) obtuse. 
© The image of the point (— 1 » 3) by translation (4 »—2) is «+--+ 
(9G:1) ()G5-D (06»D0 , (065-5 


Bo ooo 
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(E Complete each of the following : 
(1) The rectangle is a parallelogram in which one of its angles is 
(&) The line segment joining the midpoints of two sides of a triangle is 
(3) The image of the point (3 » 2) by rotation with an angle of measure 180° about the 
origin is 
@ If A ABC is a right-angled triangle at B » then (AC? = 
© If ABCD is a square » then m (Z ABD) = v= ie 


[a] In the opposite figure : A ABC in which 

AB = 12cm. » BC = 10 cm. and AC = 8 cm. 
Find with proof : the perimeter of A ADE 

[b] In the opposite figure : 
BCAC, 
m (4 CBE) = 106? and 
BD bisects 2 ABE 
Find with proof : m (Z ABD) c il 


[a] Using the lattice » draw A ABC where A (1 +0) » B (0 » 2) and C (-3 » 1) 
Then draw its image by reflection in X-axis 
[b] In the opposite figure : 
ABCD is a rhombus in which m (Z ABD) = 62° 
Find with proof : m (Z A) 


[a] In the opposite figure : 
XYZ is a triangle in which m (Z X) =90° > 
YZ = 20 cm. and XZ = 16 cm. > 
Find with proof : the Jength of XY 
[b] In the opposite figure : 
ABCD is a square of side length 6 cm and the origin point its D. 
center. Find : 
@ The image of A AOE by reflection around point O 
(2) The image of A AOL by translation 3 cm in direction AB 
(8) The image A AOL by rotation about O and with an angle 
of measure (— 90°) is 


(NE = P) Y ea / salted V7 G 
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( Answer the following questions : 
Complete each of the following : 
@ The sum of measures of the interior angles of a triangle is -- 
@ If A ABC is right-angled at B > then (AC)? = e+ + = 
@ The line segment joining the midpoints of two sides of a triangle is parallel to 


(4) Sum of measures of the interior angles of a pentagon = ---------- 
© The image of the point (3 +5) by the transformation (X » y) ——= (X+ 1 »y —3) is 


Choose the correct answer : 


CD In the opposite figure : XY = ------ BC A. 
o4 $2 x x 
(3 ài 
B c 


(2) The polygon of 6 sides is called 

(a) pentagon. (b) hexagon. (c) octagon. (d) heptagon. 
(3) The rhombus with right angle is called ----.----- 3 

(a) square. (b) triangle. (c) rectangle. (d) trapezium. 
@ In the opposite figure : B € AC and 


m (Z DBF) = 90° > then m (4 ABD) = =- 
(a) 180° (b) 90° 3XNS X 
c B A 


(c) 36° (d) 45° 
© The triangle has at least two --------- angles. 
(a) obtuse (b) right (c) acute (d) straight 


[a] In the opposite figure : 
. AB N CD = (M) » m (4 AME) = 110° , MC bisects Z BME > 
Find with proof : m (2 AMD) 
[b] In the opposite figure : 
DC€CA,DE/JBC; 
m (Z DAB) = 80° 
»m(Z D)=30° 
Find : m (Z ABC) 
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/ [4 ] [a] Find the measure of each interior angle of regular hexagon. 


[b] In a coordinates plane. Draw the points A (2 » 2) »B (5 »2) » C (5 » 5) » then find 
A ABC the image of A ABC by reflection in they y-axis. 


In the opposite figure : 
4 — AB-6cm.;BC-8cm. ,AC= 10cm. 
X > Y and Z are midpoints of AB » AC and BC 
respectively » 
Find : the. perimeter of A XYZ 


Answer the following questions : 
(El Choose the correct answer : 
CD In parallelogram if the two adjacent sides are equal in the length » then the shape is 
(a) square. (b) rhombus. (c) rectangle. (d) trapezium. 
(2) The measure of any of exterior angles of an equilateral triangle equals 
(a) 60° (b) 180° (c) 120° (d) 90° 
(3) Any triangle has at least two interior angles. 
(a) acute (b) right (c) obtuse (d) straight 
(4) The measures of each angle of regular hexagon equals ---------- 
(a) 60° (b) 108* (c) 120° (d) 135* 
© The image of the point (2 »— 5) by reflection in y-axis is --------.- 
(25-5) (b) (2 »5) (c)(-2 »-5) (a) (5 +2) 


Complete each of the following : 

© The length of a line segment joining the midpoints of two sides of a triangle equals -------.-- 

(2) If the image of the point (— 1 » 3) by translation is (1 » 4) » then the image of the 
point (3 » — 2) by the same translation is ------.--- 

@ The sum of the measure of interior angles of a triangle equals 

@ The parallelogram whose diagonals are equal in length and perpendicular is 

© The image of the point (3 » 2) by rotation with an angle of measure 180? about the 
origin is ==- A 


Hm 
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(EB [a] In the opposite figure : 
ABCD is parallelogram in which AB=5cm.>BC=8cm.> P 
m (4 B) = 135° ? 
Find : (17) m (4 C) 
(2) The perimeter of parallelogram ABCD 


[b] Draw A OBC on a square lattice where O (0 »0) » B (3 »0) » C (0 » 4) » then find its 
image by rotation about the origin point with an angle of measure 180° 


No 


D| 


c 


[a] In the opposite figure : | 
D >E and O » are midpoint of A 
AB , BC and AC respectively AB = 6 cm. » " 
BC=8cm. »AC= 10 cm. | 5 
Find the perimeter of : à DEO 

[b] In the opposite figure : 

AB// DE > 
m (Z D) = 60° 
»m(Z ACD) = 110* 
Find with proof : m (Z A) 


(EJ [a] In the opposite figure : 
m (4 B) =m (4 ACD) 2 90* , AB = 12cm. > 
BC =9 cm. ; CD 2 20 cm. 
Find the length of : AC » AD 


[b] In the opposite figure : 
ABCD is square of side length 6 cm. and origin point its center 
Find : 
@ The image of A AOL by translation 3 cm. in direction AB 
@ The image of A AOL by reflection in EN 
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Answer the following questions : 
Choose the correct answer : ` 
CD ABCD is a parallelogram in which m (Z A) = 70? » then m (Z B) = 
(a) 70° (b) 110° (c) 140° ^ — (d)210* 


 Q MEN 
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(2) The measure of the interior angle of regular pentagon = - 
(a) 108° (b) 120° (c) 135° (d) 540° 
@ If two adjacent sides are equal in length in a parallelogram ; then the figure is a 
(a) square. (b) rhombus. (c) rectangle. (d) trapezium. 
@ The sum of the measure of the exterior angles of a triangle = -+--+ 
(a) 90° (b) 180° (c) 360° (d) 720° 
© The triangle contain two angles at least. 
(a) acute (b) obtuse (c) right (d) reflex 


Complete each of the following : 
@ The line segment joining the midpoints of two sides of a triangle is the third side. 
(In A ABC : If (AB)? = (BOY + (AC)? » then m (4 ~- 90° 
(3) The image of the point (—3 » 2) by reflection in y-axis is 
@ The image of the point (—3 »— 4) by the translation (X —4 » y + 1) is 
© The image of the point (— 4 » 2) by rotation around the origin point with an anlge of 
measure 90° is -++--++ 


[a] In the opposite figure : 
B GAC m (4 CBE) = 116° 
and BD bisects 2 ABE 
Find : m (Z ABD) 
[b] In the opposite figure : 
ABCDEF is a hexagon » m (Z B) — 90? » 
m (Z F)=110° m(Z E) 165? ,m (4 D) = 115? » 
m (4 FAB) = m (4 DCB)=X 
-Find : the value of X^ 


ZB [a] In the opposite figure : 
ABC is a triangle in which AD L BC » 
If AD = 24 cm. » AB =26 cm. 
» AC —30 cm. 
Find the length of : BC 
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[b] In the opposite figure : 
AB=Scm.,BC=8cm.> . 
AC -7 cm. ; D , E and F are 
the midpoints of AB » BC and CA respectively. 
Calculate the perimeter of : A DEF Em 


(Ele Draw the triangle ABC in which A (1 ;— 1) » B (2 »3) and C (0 » 4) then find : 
@ The image of A ABC by reflection in the origon point. 
(2) The image of A ABC by rotation R (0 »— 90°) 


Answer the following questions : 
E Choose the correct answer : 
@) A quadrilateral in which only two opposite sides are parallel is called a 
(a) parallelogram. (b) rhombus. (c) trapezium. (d) square. 
(2) The parallelogram whose diagonals are equal in length and not perpendicular is 


(b) rectangle. (c) rhombus. (d) trapezium. 

(3) The sum of the measures of the interior angles of a triangle is --------- 

(a) 90° (b) 180* (c) 270° (d) 360* 
(4) The image of the point (— 4 » 5) by translation (2 » — 3) is -+ 

(a) (65-8) (5c2:2 (0€c2:-2) (d) (2 »-2) 
© The image of the point (5 »— 3) by rotation about the origin point with an angle of 

measure 90° is «~+ 

(a) (-55-3) (b) 553) © @ 5) (d) - 355) 


Complete each of the following : 
(D A square is a with a right angle. 
(2) The line segment joining the midpoints of two sides of a triangle is 
(3) The ray drawn from the midpoint of a side of a triangle parallel to another side 
(4) The image of the point (4 » 6) by geometric transformation (X » y) ——e (- X »y - 7) 


© The measure of the exterior angle of the equilateral triangle at any one of its 
vertices equals ----------° 
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EB [a] Calculate the sum of the measures of the interior angles of a hexagon. 
[b] In the opposite figure : 
ABCD is a rhombus in which > 
m (4 ACB) = 62° , 
Find with proof : m (Z B) 


[a] In the opposite figure : 
ABC is a triangle in which > 
D ; E and F are the midpoints of AB » BC and AC 
respectively. BC = 12 cm. ;» AC = 10 cm. 
Find the perimeter of the quadrilateral DECF 
[b] In the opposite figure : 
XYZ is a triangle in which » 
m (4 X) 2 90? , YZ 2 20cm. »XZ= 16 cm. 
Find the length of xv 


(El On a square lattice, draw A XYZ where : X (2 54) » Y (4 »2) and Z (1 » 1) » then draw: 


CD The image of the A XYZ by reflection in the X-axis. 


(8) The image of the A XYZ by rotation about the origin point with an angle of 
measure 180° $ 


13 [2 BIER: El-Menia Educational Directorate 


Answer the following questions : 
(GB Choose the correct answer : 
C) The measure of each interior angle of the regular hexagon = 
~{a) 108° ~ (b)120* (c) 136* 
(2) ABCD is a parallelogram in which m (Z A) = 60° ; then angle m (Z C) = - 
(a) 60° (b) 180° (©) 120° 
(3) The image of the point (3 »— 5) by reflection in the y-axis is 
(20055) (5 3 »-5) (©) C3 »5) (à) 5 »3) 
@ In A ABC »>m(ZA)=m(ZB)+m(ZC) > thenm(Z A) - 
(a) 30° (b) 90° (c) 60° ye (d) 150° 


o 0o O ` 
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(s) The image of the point (3 » 2) by rotation about the origin point with an angle of 
180° is s 
(a) (-35-2 (b) -2 »3) (005-3 (d) G »2) 


Complete each of the following : 
@ The parallelogram whose diagonals are perpendicular and not equal in length is a -- 
(8) The image of the point (5 » 3) by translation (X » y) —+ (X +3 »y - 1) is- 
(8) The measure of the exterior angle of equilateral triangle is --------.- 


(4) Thé sum of measures of the interior angles of a triangle = .-..---- 
© The ray drawn from the midpoint of a side of a triangle parallel to another side 


[a] In the opposite figure : 
DE // BC »m(ZD)= 
m (Z DAC) = 100° » 
Find : m (Z C) 
[b] In the opposite figure : 
A ABC ; D ; E and F are the midpoints of 
AB > BC and CA re a » BC = 12 cm. 


»AC 2 10 cm. » 
Find : the perimeter of the quadrilateral DECF 


[a] In the opposite figure : 
AB// CD > m (4 EAC) = 150° 
» AE LAB 
Find : m(Z BAC) »m (4 C) 
[b] On a square lattic. Draw A ABC where A (1 » 1) >B (421) » C (4 +4) 
~ »then draw its image by reflection in X-axis. 


Bia In the opposite figure : 
AABC ; AD LBC ; AD =24 cm. 
»BD= 10cm. » AC = 30 cm. 
Find : the length of BC and the area of A ABC 


[b] On a square lattice. Draw AB where A (4 »3) >B (-1 51) > 
then draw its image by translation (X » y) —»(X+2>y =1) 
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( Answer the following questions : 


Choose the correct answer : 
3 (1) The measure of each interior angle of a regular pentagon = 
(a) 90° (b) 120* (c) 108° (d) 135° 
(2) In the opposite figure : A 
If BC= 10cm. » 
then DE = cm. 
(a) 5 (b) 10 
(c) 20 (d) 40 
@ The image of the point (3 » 0) by reflection in origin point is «------- 
(a) 3 »0) (b) (0 +3) (c) (0 »— 3) (d) 3 +0) 
(4) ABCD is a parallelogram in which m (Z A) +m (Z C) = 110° then m (4 B) 2 
@77 (b) 55 (c) 180 (d) 125 
© The sum of the measures of interior angles of a triangle 
(a) 360 (b) 180 (c) 120 (d) 60 


Complete each of the following : 
@ The image of the point (— 1 » 2) by translation (1 » 3) is -= 
@ If ABCD is a square » then m (Z BAC) = -° 
(3) The image of the point (4 »— 5) by rotation about the origin point with an angle of 
measure 90° is 
@ The sum of the measure of the accumulative angles at " point = 


© The measure of the exterior angle of the equilateral triangle = ~- d 


[a] In the opposite figure : 
ABCD is a square » where M is the intersection of its 
diagonals X » Y » Z » L are midpoints of its sides. 


Find : (1) The image of the point A by reflecting in LY 
(2) The image of A ALM by reflection in XZ 


OY eus / salted V/ (OW) Slinky poll Los 
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[b] In the opposite figure s L 
XYZL is quadrilateral : 
where m (Z XYZ) 2 m (4 LXZ) = 90° 
XY -3 cm. ; YZ- 4 cm. L 
»LZ=13 cm. 
Find : the length of each XZ » XL 


Y 4m Z 


GB [a] 1f the ratio between the measure of angles of a quadrilateral is 2 : 3 : 3 : 4 » then find 
the measure of the smallest angle. 


[b] In the opposite figure : A B 
AB/ CD »m(ZA)=50° > NE 
m (Z AEC) = 110° » 
Find with proof : the measures of 
interior angles in the A EDC c b 


(El [al Using the lattice. draw A ABC where : A (2 >3) > B (4 »2) +C (1 »2) > then draw 
its image by rotation about the origin point with an angle of measure 180° 


[b] In the opposite figure : 


EEDA m (4 EAB): E R 
sm (2.0) = 60° DANG | À mall Y 
Prove that : ABCD is a parallelogram. Y ^s. 


N (15| Southern Sinai Governorate Directorate of Education 


Tur Sinai Educational Idara 
Answer the following questions : 
Choose the correct answer : 
(3) The sum of the measures of the accumulative angles at a point is equal to 
(a) 360 (b) 270 (c) 180 (d) 90 
(2) The measure of each angle of a regular pentagon = 
(a) 90 (b) 108 (c) 120 (d) 180 
( (3) In the opposite figure : m (Z A) = ---------- 
(a) 30 (b) 60 
(c) 90 (d) 150 
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(a) Any triangle has two - angles at least. 

(a) straight (b) obtuse (c) right (d) acute 
[O] The image of the point (4 »— 2) by translation (- 3 » 3) ---------- 

(a) (1 »-5) (5) 7 +1) (0075-5 (d) (1 » 1) 


Complete each of the following : 
@ The rectangle is but its angles are right angles. 
(8) The line segment joining between the two midpoints of two sides of a triangle 
the third side. 
(3) The image of the point (3 » 2) by reflection in an origin is 
@ In the right-angled triangle the area of the square on 
of the squares on the other two sides. 
®© If the image of the point (- 2 > 9 by rotation at origin is (0 »—2) » then the measure 
of the angle of rotation = 


[3 ] [a] If the measure of the angle of a regular polygon is 135? » 
Find : the number of sides of this polygon. 
[b] In the opposite figure : 
AB// DC » ACM BD = {M} > 
m (4 DBC) = 50° »m (4 DAC) = 25° 5 
m (4 AMB) = 75° : 
Prove that : ABCD is a parallelogram. 


? GB tal In the opposite figure : 
XYZ is a triangle such that 
m (Z X) 2 90? , XY = 12cm. » YZ = 15 cm. 
Find : the length of XZ 
[b] In the opposite figure : 
ABC is a triangle such that 
D is the midpoint of AB > 
E is the midpoint of AC > 
AB = 12cm. »AC =8 cm. » BC = 10 cm. 
Find : the perimeter of AADE 
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In the opposite figure g 
ABCD is a square » AC N BD = {0} 
X » Y »Zand L are midpoints of 
AB BC CD DA respectively. 
Find : (1) The image of A AXO by reflection in AO 
© The image of A AXO by translation of magnitude AO in direction AO 
@ The image of A AXO by rotation R (0 » 180°) 
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IM Answers of final examinations 


Answers of school book models 
in geometry 


Model 1) 


BOHM oo co oo 
a 


(Q5-0 [O12 120] 
3) its two diagonals are perpendicular 
(4) 120° O82 


a 

[a] ~ m (4 A) =m (4 B)=25° 

» 4 ACD is an exterior angle of A ABC 

<. m (4 ACD) = 25° + 25° = 50° 

+: Dis the midpoint AB 
AD= 4 x12-6cm. 
: Bis the midpoint AC 

SAEs} x8=4cm. 


©) b) 


(The req.) 
^ AD=4AB 
a 
łac 
Q 
> ++ Dis the midpoint AB » E is the midpoint AC 
^ ED= 4 BC= $ x 10=5cm. [t] 
2. From (1) »(2) »(3): 
The perimeter of A ADE =6 + 4+5 = 15 cm. 
(The req.) 


Ibl 


AEs 


o 
[a] DE YZ »ZD is a transversal 
^ m(Z2Z)-m(ZD)-50* (alternate angles) 
InAXYZ: 
7 m(Z Z)«m(Z ZXY) « m(Z Y) - 180* 
7. m (4 Y) = 180° — (105° + 50°) = 25* 
:X€ DZ 
7. m (Z YXD) = 180° — 105° = 75° 
[b] + AZ / YD// XE//CB 
»AY -YX-XC 
^ AD=DE=EB 


Bg 
In AABD: *: m (4 ADB) - 90 

<. (BD)? = (AB)? - (AD)? = 676 - 576 = 100 
+. BD 2100 


(The req.) 


=10cm. 


^ CD =¥ 324 
BC= 10+ 18=28cm. 


= 18cm. 


= 4 x 28 x 24 = 336 cm? 


(The req) 
model € 


G0 


B 
Ob) 
B 
(a) 360° @(S5 +5) 
@ bisects the third side. 
B 
[a] In A XYZ: m (4 Y) = 90* 

+: (XZ)? = (KY)? + (YZ)? =49 + 576 = 625 

25 =25 cm. 

In ALXZ : m (Z L) = 90° 

^ (LZ)? = (XZ)? - (LX)? = 625 — 225 = 400 

7. LZ 2/400 = 20 cm. (The req) 
Ib) 


eto Ow Ow 


(3) 1207 
(zYc 


ES ! 
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[b] In A ABC : m (Z ACB) = 180? — (90° + 30°) = 60° 
+ BDNAO= (C) 
^ m(ZACB)e-m(ZOCD)26 — (VOA) 
^. m (Z E) = 360° — (60° + 120° + 90°) = 90° 
(The req.) 


[a] -- EO // CD » EB is a transversal 
^. m (Z CBA) = m (4 E) = 50° (alternate angles) 
From A ABC : 
m (Z BAC) = 180° - (50* + 30°) = 100° 
+: 4 ABD is an exterior angle of A ABC 
<. m(Z ABD) = 30° + 100° = 130° (The req.) 
vAD/XYIJBC + AX=XB 


^ DY=YC 
7^. Y is the midpoint of CD 
InACDE: + ZY // DE 

» Y is the midpoint of CD 
^. Z is tlie midpoint of CE 
4 CZ=ZE 


Model 


(QED) 


B 
eo 


B 

(1) two adjacent sides are equal in length 

(2) equal in measure (3) y-axis 

(4) parallel to the third side OC4s-) 


«o @O® (o0 (90 


[b] + ABCD is a parallelogram » M is the 
intersection point of its diagonals. 
^ Mis the midpoint of AC 
In A ABC: -: Mis the midpoint of AC s ME // BC 
~. Eis the midpoint of AB 


^ AE = EB (QE.D.) 


[Answers of I examinations ] * 


OH // BC » OB is a transversal to them 
7 m (Z B) +m (ZO) = 180° 
(two interior angles in the same side of the transversal) 
om (£ BY = 180° — 135° = 45° 
*: DE ⁄/ BC and DC is a transversal to them 
7m. C) & m (Z D) - 180° 
(two interior angles in the same side of the transversal) 
7. m (Z C) = 180° — 120° = 60° 
^ InAABC: 
m (Z BAC) = 180° — (45° + 60°) = 75° (The req.) 
Ib] In A ABC : m (4 B)=90° 
7. (AC)? = (AB)? + (BC)? = 144 + 81 = 225 
AC -*[225 = 15 cm. 
In A ACD : m (4 ACD) = 90* 
+. (AD)? = (AC)? + (DC)? = 225 + 400 = 625 
625 - 25 cm. (The req.) 


fa] 


(DALNB è (gADOM @ABON 


Model Q, 


CJ 

Me) 

B 

a) parallel to the third side 

(2) equal in measure 

(3) each two opposite sides are parallel (there are 
another solution). 


@@>-3) 
B 
In A CEO : m (4 COE) = 180° — (35° + 50°) = 95° 
» DEN BE- (0) 
~. m (Z DOB) = m (4 COE) = 95° (V.O.A) (First req.) 
From the quadrilateral ABOD 
m (4 B) = 360° — (95° + 100° + 85°) = 80° 

(Second req.) 


«b @O@ (9t © 


(9c35-2 


[a] +- The length = g =8cm. 


~. The length of the diagonal =} 8? + 6? = 10 cm. 


TETE] ci tly ety aad Yy dic nl ges al al E 


Answers of final examinations 


+: AB// DE » BD is a transversal 

7. m(Z B) - m (Z D) - 60° (alternate angles) ` 
+» 4 AOD is an exterior angle of A ABO 

7 m(Z AOD) « m (2 B)+m(ZA) 

2m A) HO - dro s 


(The req.) 


[a] The point A =(1 +2) 
~ The image of the point A (1 » 2) by translation 
(12)is 0 54) 
[b] In A ABC : -: DE // BC +D is the midpoint of AB 
+ Eis the midpoint of AC 4 DE=-}- BC 
» 7 O is the midpoint of BC 
^ BO=}BC 
+: DE // BC 
~<. DBOE is a parallelogram 
ED» d BC- J x12=6cm. » 
» : Dis the midpoint of AB »O is the midpoint of BC 
+ DO-JjAC-À x8-4cm. 
+% Eis the midpoint of AC »O is the midpoint of BC 
EO- ABS x 10- 5em. 
^ The perimeter of A EDO = 6 + 4 + 5 = 15cm. 
(Second req.) 


Model 


eo © 


- DE=BO 


First req.) 


u 
@ ) 
Bü 
(4) The rhombus 
© acute 
Bg 
[a] Theoretical 
[b] + D is the midpoint of AB +O is the midpoint of AC 
^ DO=4cm. 
»*: O is the midpoint of AC »E is the midpoint of BC 
OE=4} AB ^ OE-3 cm. 
E is the midpoint of BC »D is the midpoint of AB 
¥ ^ ED= d AC ^ ED=5cm. 
^. The perimeter of A DEO = 4 +3 + 5 = 12cm. 
(The req.) 


«o © 


9) right-angled 


Q4 @®2>4) 


a 

[a] - ABCD is a parallelogram >M is the intersection 
point of its diagonals. 
^. Mis the midpoint of AC 
In AABC: MO // AB 
+M is the midpoint of AC 
7. O is the midpoint of BC 
:. BO=0C’ 

[b] In A XYZ: m (4 X) - 90 
7. (XY)? = (YZ)? - (XZ)? = 400 — 256 = 144 

(The req.) 


(Q.E.D) 


XY 2/144 = 12 cm. 


n _ 
la]: BE AE 
7. m (4 ABC) = 180° — 130° = 50° 
+. From the quadrilateral ABCD : 
m (Z C) = 360° — (50° + 80° + 120°) 
= 360° — 250° = 110° (The req) 


[b] 


@ ABC is the image of A ABC by translation 
2 AB in direction AB 

@AABC is the image of A ABC by rotation about 
B with an angle of measure 180° 


Model 


Ge 


o 

eo 

a 

@ equal to the sum of the measures of its non 
adjacent interior angles 

© square @ 130° 


Gao oco © 


@C2>2) 


ea . 
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[a] : ED / CB » BE is a transversal 
7. m (4 B) = m (4 E) = 40° (alternate angles) 
+. In AABC : m (4 BAC) = 180° — (50° + 40°) = 90° 
^ AC LBE (QED) 


o 

In A ABC : m (4 ACB) = 180° — (90° + 40°) = 50° 
>% BDN AO ={C} 

<. m (4 DCO) =m (4 ACB) = 50° 
+: AB // DE » BD is a transversal 
~<. m (4 B) =m (4 D) = 90° (alternate angles) 
From the quadrilateral CDEO 


(VO.A) 


^. m (4 E) 2 360* — (90° + 50° + 130°) =90° (The req.) 


[a] In A XYZ: 
+: Dis the midpoint of XY » Eis the midpoint of XZ 


s DE=42Z¥=4 x12=6cm. 
» Eis the midpoint of X Z » O is the midpoint of ZY 
n BO=4xxY=4x6=3em. 
+O is the midpoint of ZY » D is the midpoint of XY 
2 OD=4xxZ=4x8=4em. 
^. The perimeter of A DOE = 6 +3 + 4 = 13 cm. 
MEER (The req.) 
[b] Construction : Draw DE 1 BC 
Proof : ABED is a rectangle 
^. DEZ AB = 12cm. r 
»AD - BE- 16cm. 
+. EC 2 25- 16-9 cm. 
»': m (Z DEC) - 90* 
^. (DC)? = (DE)? + (EC)? = 144 + 81 = 225 
DC-Y225 = 15 cm. (The req.) 


Fem D 


— —ásem Ie 


Í Answers of final examinations | 
Model ©; 


a 
Ow (ec 


[:] 
540° @ 120° (S)right (2)(-2.2) (s)90* 


€) G9 Geo 


[a] + DE / BC » AB is a transversal 
©. m (Z B) 2 m (4 EAB) = 120° (alternate angles) 
+ m(Z B) +m (4 C) = 120° + 60° = 180° 
and they are interior angles on the same side of 
the transversal 
^ AB//CD 
sv DA/CB 
^. ABCD is a parallelogram 
[b] In AABC: 
+: D is the midpoint of AB » E is the midpoint of AC 
= ED- d BC ^ BC=2ED 
4 BC=2x5=10cm. (The req.) 


(QED) 


[a] ^ The sum of measures of the interior angles of 
the pentagon = (5 — 2) x 180° = 540° 
7. m (4 D) = 540? — (110° + 70° + 120° + 150°) 
=90° (The req.) 
[b] In A ABC: ` m(Z B) 2 90* 
+. (AB)? = (AC)? - (BC)? = 400 — 144 = 256 
AB = 16cm. 
:. AD = AB - DB = 16-9 7 cm. 
+s AE=2BC AE=2x 12=24 
AE // BC » AB is a transversal 
7 m (4 A) =m (Z B) = 90° (alternate angles) 
^. (ED = (AD)? + (AE)? = 49 + 576 = 625 
z. ED =625 =25 (The req.) 


a E 

[a] ~ ABCD is a parallelogram 
«<. m(ZB)«m(Z C) = 180° 
~<- m(Z C) = 180° — 135° = 45° 
+‘: ABCD is a parallelogram 
^ AB=CD=5cm. » AD=BC=8cm. 


(First req.) 


; 
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Answers of final examinations 


~- The perimeter of parallelogram ABCD 
25484548-26cm. (Second req.) 
Ib] (1) A ADC (2) 4 MBC 


Model @& 


(OLO) 


a 
(OLCI 
a 
(a) half the length of the third side. (2) square 
@ 5cm. (4) 3 5-4) 9-394) (9G»-0 
B n 
[a] :: DA // BE » BD is a transversal 
<. m (Z CBD) = m (Z ADB) = 50° (alternate angles) 
+. m (4 DBE) = 180° — 50°= 130° 
BA bisects 2 DBE 
^. m (4 ABE) = 265° 
» m(4C)=m (Z ABE) = 65° 
and they are corresponding angles 
ABCD ^ 
AD//BC 
7. ABCD is a parallelogram. 


(Go (eo OA 


DE // CB + BD is a transversal 
7. m (4 B) 2 m (Z D) = 50* (alternate angles) 
(First req.) 
From A ABC : 
m (Z BAC) = 180° — (35° + 50°) = 95° 
(Second req.) 
Ib] 


* ABCD is a parallelogram 
< ABDC 2. XC AB 
In AABE 
+XC// AB 
7. X is the midpoint of AE 
s AX =XEB 

[b] In A BCD: > m(Z B) =90° 
^. (BD)? = (DC)? - (BC)? = 169 — 144 = 25 
^ BD =925 =Sem. 
2 AB=5+11= 16cm. 
In AABC: w m(Z B) - 90* 
^. (AC)? = (AB)? + (BC)? = 256 + 144 = 400 
~~ AC z^ [400 = 20 cm. (The req.) 


C is the midpoint of BE 


(Q.ED.) 


[Answers of final examinati ons | 


Answers of school examinations » 
in Geometry 
a 


Ov (d (Go OWM (uw [b] In A ABC: u 
a -7 Dis the midpoint of AB » E is the midpoint of AC 


iDol Sedi 
a) half the length of the third side pED-eque Beene 
@equalin measure @ The miia +++ Dis the midpoint of AB s Fis the midpoint of BC 
@ 180° 90:5 s DF=4Ac 7 AC=8cm. 


—— > ' E is the midpoint of AC >F is the midpoint of BC 
a X EF= 4 AB z AB 26cm. 
[a] ABCDE is a pentagon o MTS 
^ The sum of measures of its interior angles BN ooo (The req) 
-(5-2)x 180° = 540* 
7. m (4 E) = 540° — (140° + 130° + 90° + 110°) 
=70° (The req) | | Ro 65-9 
(2) the lengths of line segments. 
»the measures of angles. 
s the parallelism » betweeness 
@ two 
Ein A ABD: - m(z ADB) - 90* 
7. (DB) = (AB) - (AD) 676 - $76 = 100 
^ DB 2/100 = 10 cm. 
In AACD: *: m(Z ADC) = 90* 
7 (CD)? = (AC)? - (AD)? = 900 — 576 = 324 
^ CD =1324 = 18 cm. 
+ 4 DAB is an exterior angle of A ABC 5 BC» 104 18228 (First req) 
Rigid iere iid ^ The area of A ABC = 4 x 28 x24 
DE // CB ; CD is a transversal E — 
<. m(Z C) * m(Z D) - 180* 


(interior angles in the same side of the transversal) 
( 7. m (Z D) = 180° — 70° = 110° (The req.) 
(di 
Bi-mi£ABO mCcE)em(znae BOO G9 OM Go OO 


+ m (Z EBA) = 360° (acumulative angles at B) | EDO G »3 @ perpendicular » bisect each other 
@ bisects the third side @ trapezium 
© »2) 


«z. m (4 DBE) = 360° — (110° + 35° + 140°) = 75° 
(The req.) 


. naa 5 R 
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[a] LM // YZ » LY isa transversal 
<. m (4 L) +m (4 Y) = 180° 
(interior angles in the same side of the transversal) 
7m (4 Y) = 180° — 100° = 80° 
» XN// YZ » XZ is a transversal 
7" m (4 Z) =m (4 ZXN) = 40° (alternate angles) 
^. In À XZY : m (4 YXZ) = 180° — (80° + 40°) = 60° 
(The req.) 
LZ ir YX + LX is a transversal 
7. m (4 L) = m (Z MXL) = 47° (alternate angles) 
^ m (4 L) +m (ZZ) =47° + 133° = 180° 
and they are interior angles in the same side of 
the transversal 
-LXuUZY ov LZuXY 
^. XYZL is a parallelogram. 
[a] 
[a] «> A ABC is an equilateral triangle 
vem (4 ACB) = 160" = 
AFM BD ={c} 
“^. m (4 DCF) =m (4 ACB)=60° (VO.A) 
^ From the quadrilateral CDEF : 
m (4 F) = 360° — (60° + 120° + 110°) = 70° 
( The req.) 


(QED) 


[b] In AEDF: 
: Ais the midpoint of ED » B is the midpoint of EF 
^ AB= 4 DF=DC=8cm. 
>» Bis the midpoint of EF >C is the midpoint of DF 
^ BC- 4 DE-DA- 6cm. 
7 The perimeter of the quadrilateral ABCD - 
, 28464846228cm. (The req.) 


E CO the sum of the squares of the lengths of 
the other two sides. 


@4 @C5>3) 


oo eo «(à (Go eo 


Bouse eo» © 120° 
@ parallel » equal in length — (8) perpendicular 


[b] -: ED // ZY and DY is a transversal. 
7. m(Z XDE) =m (4 Y) = 50° (corresponding angles) 
In A XDE: 
7. m (4 XED) = 180° — (70° + 50°) = 60° 
(The req.) 


e. —— 
da]: EE AC 
^ m (Z BEC) = 180° - 65° = 115° (First req.) 
7. m (Z BEC) + m (4 CED) = 115? + 85° = 200° 
7. The points B » E and D are not on the same 
straight line. (Second req.) 
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[b] + Z AMB is an exterior angle of Å MBC 
^. m (Z BCM) = 80° — 50° = 30° 
^. m (Z BCM) =m (4 DAC) 

» and they are alternate angles 
: AB // DC 
7. ABCD is a parallelogram 


^ AD// BC 


(QED) 


[a] + YX / MZ » YM is a transversal 
s. a+ 10° - 2a-- 50° = 180° 
(interior angles in the same side of the transversal) 
s. 3a460* = 180° ^ 3 a= 120° 
^ a-240* (The req.) 
Ib] In A ABC : 


++ Dis the midpoint of AB »F is the midpoint of AC 
^ FD=4CB=EC=8em. 
++ Dis the midpoint of AB » E is the midpoint of BC 
^ DE= 4 AC=CF=6cm. 


7. The perimeter of the quadrilateral DECF 
z26484648-28cm. (The req.) 


Additional question 


@@iocm. OBA 

@ n A xYZ: ~- mc xvz - 9 
7. (XZP = (XY) + (YZY =49 + 576 =625 
^ XZ =1 625 225 cm. 
In A XLZ: +: m (4 XLZ) = 90° 
^ (LZ = (XZ? - (XL = 625 - 225 = 400 
^LZ- (The req.) 


( goo eo co eo 

goo:-» @ right - angled 
@ is parallel to the third side 

(2) rhombus 


00 = 20 cm. 


©) 


®© concave 


Answers of final examinations | 
a 


[a] <- ABCD is a rhombus » BD is a diagonal in it. 
=. BD bisects 2 ABC 
» m(Z ABD) = 62° 
^ m (Z ABC) = 2 m(Z ABD) = 2 x 62° = 124° 
7 m(Z BAD) = 180° - 124° = 56° (The req.) 
[b] The number of sides = — | =8 


180° — 135° 

a = E 
[a] +> Dis the midpoint of AB »F is the midpoint of AC 

+ DF= 4} BC ^ DF=4cm. 
F is the midpoint of AC »E is the midpoint of BC 

s FE=4 AB ^ FE=3cm. 
E is the midpoint of BC »D is the midpoint of AB 

X ED» j aC 7 ED=Sem. 
7. The perimeter of A DEF = 4 3€ 5 - 12 cm. 
(The req.) 


[b] In A ABC: 
+z Eis the midpoint of BA »F is the midpoint of CA 
« EF / BC 
>x AD//BC 
»EF=}BC 
>% AD=4BC 
From (1) and (2) : 


^ EF/ AD Ww 


^ EF=AD Q 


(5 A ABC is the image of A ABC by rotation 
about O with an angle of measure 90° 

(3) A ABC is the image of A ABC by reflection 
in X-axis. 


TT TT oo 
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Answers of final examinations 


goo (OX) 
@ - The figure AECD is a rectangle 
^ EC=AD=9cm. 
^ BE-17-9-8cm. 
^. In Å AEB : : m (4 AEB) = 90* 
7. (AE) = (AB)! - (BE)? = 289 — 64 = 225 
^ AES Y225 = 15cm. 
^. DC=AE= 15cm. 
"The area of the trapezium ABCD 
= The area of A ABE + The area of the rectangle AECD 
=4x8x15+9x 15=1950m? (Second req.) 


(First req.) 


goo oo G6) (Go ©) 


ico parallelogram (915-4)  @ parallel 
@360° @us 


» 
[b] - ABCD is a parallelogram » M is the 
intersection point of its diagonals 
+. Mis the midpoint of BD 
In AABD: 
^: Mis the midpoint of BD » MX // AB 
^. X is the midpoint of AD 


(QED) 


^ DF=}BC +. DF=35 cm. 


»  Fis the midpoint of AC »E is the midpoint of BC 


[a] - Dis the midpoint of AB »F is the midpoint of AC 


^ FE=} AB 2. FE=4cm. 

+ E is the midpoint of BC »D is the midpoint of AB 

“ED=4ac ^ ED=Sem. 

~. The perimeter of A DEF = 4 + 3.5 + 5 = 12.5 cm. 
(The req.) 

=8 sides 


360° 
180° — 135° 


[b] The number of sides = 


[a] 95° 
[b] + 4 EDC is an exterior angle of A BCD 
7. m(Z EDC) =m (Z B) « m (Z C) 
7. m (Z C) = 105° — 55° = 50° 
CA bisects 2 C vem (Z ACB) = S = 25° 
»'7 4 CAD is an exterior angle of A ABC 
7. m(Z CAD) = m (4 B) +m (4 ACB) 
=55°+25°=80° (The req.) 


im, 


Fox- @G4>-2) eov 


m (Z XAM) =m (4 YCM) 
m(Z AMX)=m(Z CMY) (V.0.A.) 
AM=CM 
7. AAMX S À CMY sthen we deduce that XM = MY 
YE XM 
7. Y is the image of X by reflection in the point M 
(QED. 1) 
7 AM=CM »MX=MY 
7. The figure AXCY is a parallelogram. (Q.E.D.2) 


aoo Go OM Go 


BO trapezium @©6>-3) 
3) parallel » equal in length 
On © 360° 


Ge 


Hp o ————————— 


Tess] oi dt ue 


Ady a nad Yy ala yy ged al aa | 


RY 


Bg 

[a] 80° 

[b] In the square ABCD : 
< AD BC EE BC 
> ACW DE 
~<. ACED is a parallelogram. (First req.) 
CA bisects LBCD ~. m(Z ACB) = 45° 
"s m(Z ACE) + m (Z ACB) = 180° 
(Supplementary angles) 


- AD/CE 


^. m (Z ACE) = 180° — 45° = 135° (Second req.) 


a 

[a] The sum of measures of the interior angles of 
hexagon = (6 — 2) x 180° = 720° 

[b] © D is the midpoint of AB + F is the midpoint of AC 
4 DF=} BC 7. DF=4cm. 
>% Fis the midpoint of AC »E is the midpoint of BC 
^ FE=4AB 7 FE=2.5 cm. 
> Eis the midpoint of BC >D is the midpoint of AB 


{ Answers of final examinations 


El @-2)x 180° 
© bisects the third side 
[OTCENY) 
Boe 


® © »3) 
G(o) (Ga 


@@ Gu 


QD A EMN is the image of A LMN by reflection 
in y-axis. 

@ALMN is the image of A LMN by rotation 
about the origin with an angle of measure 180° 


[2] in AABC: 
+: Dis the midpoint of AB 
»O is the midpoint of AC 
+ OD= 4 CB=HC=6cm. 
* Dis the midpoint of AB 
+ His the midpoint of BC 
^. DH= $ AC- CO- 5 cm. 
~ The perimeter of the quadrilateral DHCO 


=6+5+6+5=22cm. (The req.) 


" 360* i 
[b] The number of sides = 5, — pg = 5 sides 


Qoc? ec2;-» 
iin anc: ADL BC 
<. m (Z ADC) = 90* 
+ (AD)? = (AC) - (DC)? = 400 - 256 = 144 
^ AD 24/144 = 12 cm. 
In AADB: : m (Z ADB) = 90° 
«^. (AB) = (AD) + (DB)! = 144 + 81 = 225 
(The req.) 


AB 21225 = 15 cm. 
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a 
[al «> OX // BC + OB is a transversal to them 
7 m(Z B) +m (4 O) - 180* 
(two interior angles in the same side of the transversal) 
7. m (ZB) = 180° — 135° = 45 
+- DH // BC and DC is a transversal to them 
7. m (Z C) +m (Z D) = 180° 
(two interior angles in the same side of the transversal) 


Answers of final examinations 


7. m (4 C) = 180° — 120° = 60* a 


^ InAABC: [a] ~ ABN CD={o} 


m (4 BAC) = 180° — (45° + 60°) = 75° (The req) 
[b] «> m (4 ABC) + m(Z CBD) + m (4 DBH) 

+ m (Z HBA) = 360° (accumulative angles at B) 

7. m (Z HBD) = 360° — (110° + 35° + 140°) = 75° 


(The req.) | [b] -- 


Ello The origin point — (95cm. 


The image of the square ABCD by reflection in 
the point M is the square CDAB 
We notice that we got the same square. 


(8 | El-Kalyoubia 


moo @ square @C2>-4) 
)@»2) 180° 


Qoo eo 
[.] 


[a] In AABC: 
v X ls the midpoint of AB »Z is the midpoint of AC 
^ KZ=} BC=BY=5cm. 
5 Zis the midpoint of AC Y is tve midpoint o BC 
=4AB=BX=4cm. 
The perimeter of the figure XBYZ 
=5+4+5+4= 18cm. 
[b] In AABC: 
m (4 BAC) = 180° — (70° + 50°) = 60° 
+. AD bisects Z BAC 
5 m (BAD) S eae 
^. From A ABD: 
m (Z ADB) = 180° — (70° + 30°) = 80° 


«(9 Go O@ 


(The req.) 


<. m(ZBOD)2m(ZAOC)-50 (VO.A) 
+: OD bisects 2 BOH 
7. m (4 BOH) = 2 x 50° = 100° 
70€ AB 
~. m (Z AOH) = 180° — 100° = 80° (The req.) 
HE BC 
(4 AHC) = 180° - 70° = 110° 
+: AHCD is a quadrilateral. 
^. m(Z HAD) = 360° — (110° + 115° + 
(4 BAD) = 70° + 45° = 115° 
7. m(Z BAD) 2 m(Z C) [o 
sIn AABH :*: m (Z B) = 180° — (45° + 70°) = 65° 
^ m(4B)=m(4 D) [0] 
From (1) and (2): 
4 ABCD is a parallelogram. 


65°) = 70* 


QED.) 


O ee ey 
the other two sides @)3 
GBA is the image of itself 
by reflection in AB 
>B is the image of itself 
by reflection in AB 
a my as 
:. m (4 CAB) = m (4 CAB) 
^ m(4ĈAC)=2m(4CAB) (QED.1)(1) 
Similarly we can prove that : 
m(Z ACA) -2m (4 ACD) D 
+: ABCD is a rectangle - ABCD 
7". m (Z BAC) = m (4 ACD) (alternate angles) (3) 
From (1) »2) »(3): -- m (4 GAC) =m (4 ACA) 
but they are alternate angles 
< AC AC 


(QED.2) 


Tei] ci tlye ole ty aa s edic là igs a aa | 


ahlia 


( 600 G0 Go OM OH 


B 

@ half the length of the third side. 
@ rhombus @ 360° 
B 

fa] 


@ square 
©@>-3) 


[b] In A ACD : m (Z D) = 180° — (55° + 25°) = 100° 
»'^ ABCD is a parallelogram 


m (4 B) 2 m (4 D) = 100° (The req.) 


[a] From A BEF : m (4 EBF) = 180° — (90° + 50°) = 40° 
~ CFM AE - (B) 
~<. m (4 ABC) = m (4 EBF) = 40° 
AD / EF » AE is a transversal 
^m(ZA)2m(ZE)-90* (alternate angles) 
~. from the quadrilateral ABCD 
m (4 C) = 360° — (40° + 90° + 110°) = 120° (The req) 
[b] «> Z AHB is an exterior angle of A ACH 
<. m (4 HAC) = 70° — 40° = 30° 
+: AH bisects Z BAC 
^. m(Z BAC) 22 x 30° = 60° (First req.) 
» +s 2 ABC is an exterior angle of A ABC 
^ m(Z ABD) = 40° + 60° = 100° (Second req.) 


(V.O.A.) 


+: D is the midpoint of AB 
>H is the midpoint of AC 
` „n DH//BC »DH=4 BC 


[Answers of final examinations 


> X is the midpoint of DO » XY // DH 
^. Y is the midpoint of HO 
»XY= 4 HD 


(First req.) 


Additional question 


Boc» (2) Three 

@ n ABc: -~ mc 5-90 
4. (BD) = (CD)? - (CB)? = 169 — 144 =25 
^ BD= 
In AABC: +: m (4 B) =90° 
»AB 2 11 & 5 - 16cm. 
^. (AC) = (AB! + (BC)? = 256 + 144 = 400 
2. AC z^ [400 = 20 cm. (The req.) 


@) 


25=Scm. 


a 
LOO] 
B 
@ are equal in measure 

(g)arhombus »a square (@) convex 

@G>-3 © bisects the third side 


[a] The measure of each interior angle of the 
regular = Som 180° 
[b] Construction : 
Draw BD and AC 
Proof : In AABD 
+: X is the midpoint of AB 
»Lis the midpont of AD 
= XL/BD »XL=4 BD 
»InADBC: 
+z Y is the midpoint of BC » is the midpoint of DC 
+ YZ BD »¥Z=4 BD (2) 


G() Ow ® (a) 


= 135° 


TT  — mm OR 
TETE] csi pla he yl iy ay Yy eal Sal ga al all | 


Answers of final examinations 


From (1) (2: XL/ YZ »XL=YZ 

7. XYZL is a parallelogram » From A ABC : 

+ X is the midpoint of AB 

»Y is the midpoint of BC 

A x¥=dac 

From (1) »(3): 

» +: The two diagonals of the rectangle are equal 

in length 

2. LX =XY 

7. XYZL is a rhombus 

» the perimeter of the rhombus 
=4XL=4x 4 BD=2BD 


a 
[a] + E is the midpoint of AB 
+D is the midpoint of AC 
7 DE= 4 BC - 6cm. 
7. The perimeter of A ADE = 6 6 + 6 = 18 cm. 
(The req.) 


[9 


(QED.1) 


(QED.2) 


[b] 


[a] AA DXB » EYC in them: 
DB=EC 
DX =EY 
m (4 DXB) =m (4 EYC) =90° 
~<. A DXB = A EYC » Then we deduce that : 
m(4B)=m(4C) 
+: BC // DE and AB is a transversal to them 
7. m (Z ADE) =m (4 B) 
(Corresponding angles) 
Similarly : m (4 AED) = m (4 C) [c] 
(Corresponding angles) 


a) 


2) 


From (1) » (2) and (3) : 
7. m (4 ADE) 2 m (4 AED) 
[b] > Z ABE is an exterior angle of A ABC 
7. m (4 ABE) = 60° + 55° = 115° 
+: BD bisects Z ABE 


^ m(Z DBE) = ws =575° 


(QED) 


(The req) 


BOca» 
(2) The sum of the squares of the lengths of 
the other two sides. 
BiinaABC:mcz 5-9 
^. (AC = (AB! + (BC)! = 81 + 144 = 225 
<. AC 21255 = 15 cm. 
In A ACD: + m (Z ACD) - 90* 
^. (AD = (AC)? + (DC)? = 225 + 400 = 625 
AD =7625 2 25 cm. 
7^. The perimeter of the figure ABCD 
291242025 = 66cm. 


[O10] 


T 
@) 
B 
@ parallel to the third side » its length is half the 

length of the third side. 
©% — (SC350 
B 
[a] -: ABCD is a parallelogram. 

^. Mis the midpoint of AC 

^ AC=2MA 2. AC=7cm. 

+% AB=DC=3cm. »BC- AD - 6cm. 

<. The perimeter of A ABC 23 +6 +7 = 16cm. 

(The req.) 


(OLO (0G Oe 


@square (5)G»-5) 


[b] - FE // BC , FB is a transversal. 
^ m(Z.EFB)=m(ZCBF)=60° (alternate angles) 
In AABC: 
7. m(Z BAC) = 180° — (60° + 40°) = 80° (The req.) 


TEE] si isa ety Ca s edic Ip Sal igs a al | 


a 
[a] In the pentagon ABCDE : 
7 m(ZA)*m(ZB)«m(ZC)*m(ZD) 
+m (Z E) = 540° 
^. m (4 E) = 540? — (140° + 130° +90° + 110°) = 70° 
v (The req.) 
NA 


7: X is the midpoint of AB »Y is the midpoint of BC. 

s XY-lac ^XY-3em. 

7: Y is the midpoint of BC »Z is the midpoint of AC 

^ YZ=4B 2 YZ=3.5 cm. 

+: Zis the midpoint of AC » X is the midpoint of AB. 

^ 2X=4BC 2. ZX=4.5 cm. 

7. The perimeter of A XYZ =3 + 3.5 +4.5 = 11 cm. 
(The req) 


[Answers of final examinations | 


Go 


[:] 
Qa 


@ equal in measure 
@ 120° 


a 
[a] < m (Z ABC) + m (4 CBD) +m(Z DBE) 
*m(Z EBA) = 360° (accumulative angles at B) 
4. m (Z EBD) = 360° — (110° + 35° + 140°) = 75* 
(The req.) 


G6 (me Oo 


(9) 50* 
GG 2) 


(3) bisects 


[b] In the square ABCD : 
w AD=BC »BC=CE 
~ AD// BC Ec BC 
From (1) and (2) : 

7. The figure ACED is a parallelogram. (First req.) 
+: AC bisects.Z BAD 

^. m (Z CAD) = 45° 
z^ m(Z E)=45° 


AD=CE (1) 
~ AD/CE (2) 


(properties of parallelogram) 
(Second reg.) 


“+ D is the midpoint of AB » E is the midpoint of AC 


@Oscm. (2) axis of symmetry 
@ n Aaps: - mz ADB) =90° 
^. (BD) = (AB)? — (AD)? = 676 - 576 = 100 
^, BD 2/100 = 10 cm. 
In AADC: +> m (4 ADC) = 90° 
7. (CD)? = (AC) - (AD)? = 900 — 576 = 324 
7. CD =324 = 18 cm. 


^. BC = 18 + 10=28-cm. (The req.) 


TEE js gs ey ais say Yy eal ty Sal ga) old all a D 


^DE=} BC —— .DE-Scm. - 
= E is the midpoint of AC »F is the midpoint of BC 

s FE=4 AB __# FE=4em. _ 
+. F if the midpoint of BC » D is the midpoint of AB 

= FD=4AC ^ ED-3cm. 

7. The perimeter of A DEF =4 +3 + 5 = 12 cm. 


(The req.) 


[:] 
Ia] ~- BA// DF » BD is a transversal 


-m(ZD)-m(ZB)-60* (alternate angles) 


( 


Answers of final examinations 


In ACDF: 
m (4 DCF) = 180° — (60° + 40°) = 80° (The req.) 


Additional question 


BOo Go 

in AABD: - m(Z ADB) =90° 
^. (AD) = (AB)? - (BD)! = 169 - 25 = 144 
^ AD 2 144 = 12 cm. 
In AADC: +> m (Z ADC) =90° 
7. (AC)! = (AD)? + (DC)? = 144 + 256 = 400 
7. AC =¥400 220 cm. (The req.) 


E im 


@@ 


B 
oo 
B 
Ca) parallel to the third side. — (2) (1 »0) 

(3) a rectangle (4)108*  (s)180* 


OO Go eo 


fa]: DAN EB = {M} 
; m (4 BMD) = m (4 AME) = 72° 
» : MC bisects 2 BMD 
^ m (4 CMD) = Z^ =36° 
[b] ~ m (2 BAC) =m (Z ABC) 
» Z ACD is an exterior angle of A ABC 
B m(Z ABO) = E. = 64° 


[a] In A ABC: 
+: X is the midpoint of AB »Z is the midpoint of AC 
AKZ=4 BC | 5 BC=8 cm. = 
» 7 X is the midpoint of AB »Y is the midpoint of BC 
2 xY¥=4Ac 7 AC-Sem. 


(VOA) 


(The req) 


(The req.) 


» +: Y is the midpoint of BC >Z is the midpoint of AC 
. YZ= 4 AB <. AB =6 cm. 

-. The perimeter of A ABC = 8 + 5 + 6 = 19 cm. 
+: ABCDEF is a regular hexagon 

7. The measure of each exterior angle of the regular 


hexagon 2. 60° (The req) 


DE/ BC , DC is a transversal 
-»m(ZC)2m(ZD)-70* (alternate angles) 
** 4 DAB is an exterior angle of A ABC 
7. m (Z DAB) = 40° + 70° = 110° (The req.) 


BOw Go 


Eoo eoo qoo oo 
Bo equal in measure (05 
(3) trapezium (4) a rhombus » a square 
(s) 360* 


Go 


[a] < ABCD is a square and BD is a diagonal in it. 
7. m (4 C) =90° and m (Z BDC) = 45° 


wu — AJhhMh À Óó$ 
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In the quadrilateral CDME : 
7. m (Z MEC) = 360° — (90° + 45° + 102°) = 123° 
3 


(The req.) 
" 160° i 
[b] The number of sides = 1.55 — [55s = 8 sides 


la] 
[a] + AB// ED » AE is a transversal. 
«<. m(Z BAE) + m (Z E) = 180° 
(interior angles in the same side of the transversal) 
7. m (Z BAB) = 180° — 60° = 120° 
^. m (Z BAE) +m (4 B) = 180° 
but they are interior angles in the same side of AB 
^ BC AE (QED) 
Ib) - AC DF = {B} 
^m(ZCBF-m(ZABD)-30 — (VOA) 
» : BE bisects 2 CBF 
^ m(ZCBE) e m (Z EBP == = 15° 
> BE AC 
7. m (Z ABF) = 180° — 30° = 150° 
^. m (Z ABE) = m (Z ABF) + m (4 EBF) 
= 150° + 15°= 165° (The req.) 


B 
[a] In A ABC : 
- Eis the midpoint of AB »F is the midpoint of AC 
- EF//BC 
AD//BC 
»EF- d BC 
; BC=2AD 


^ EF/AD 
^ BC=2 EF 
4^ EF=AD 
From (1) »(2): 
^. AEFD is a parallelogram. 
Ib] 1 


TEE js ile ole ly ais Cad Yy al ty Sal ga) pal Dalla D 


Í Answers of final examinations ] 


Rdditional question 
OTe poimc + CD 
@ n ABc: -~ mc 5-9 
7. (AC)? = (AB + (BC)? = 49 + 576 = 625 
AC =1625 =25 cm. 
In AADC: `- m (4 D)=90° 
^. (CD)? = (AC) - (AD)? = 625 — 225 = 400 
7. DC 2/400 = 20 cm. (The req) 


[15 Souhag 


[: [ORUM @ 110° 
(8) half the length of the third side. 
© 50° 


©) 


@Acyrm 


@@ Go 


T —«— 
[a] © XY // EZ » XE is a transversal 
^ m (4 X) +m (4 E) = 180° 
(interior angles in the same side of the transversal) 
^ m(Z E) = 180° - 115° = 65° 
<. m (Z E) 2 m (Z YZF) = 65° 
but they are corresponding angles 
= XEWYZ 
^. XYZE is a parallelogram 
Ib] : AB//CD » AC is a transversal 
^ m (4 C) +m (4 A) = 180° 
(interior angles and in the same side of the transversal) 
^ m (4 C) = 180° - 110° = 70° 
- Z AED is an exterior angle of A CDE 
^ m (4 AED) =50°+70°=120° (The req.) 
ü 
[a] + m (Z BAE) + m (Z EAC) +m (4 CAB) = 360° 
(accumulative angles at A) 
^. m (Z CAB) = 360° — (130° + 90°) = 140° 
»: AB/ CD » AC is a transversal. 
7. m (4 CAB) + m (Z C) = 180° 
interior angles in the same side of the transversal) 
^. m(Z C) = 180° — 140° = 40° (The req.) 


(QE.D.) 


Answers of final examinations 


m= AEn CB- (9) 


^" m(ZDBE -m(ZABC)-50 (VOA) || $B@two (D-4 Garis of symmetry 
>: BE bisects Z DBF Bm Asc: - mc B - 90 
<. m (Z EBF) = m (4 DBE) = 50° ^. (AB)? = (AC)? - (BC)? = 400 — 144 = 256 
~<. m (4 FBC) = 180° - (50° + 50°) = 80° ^. AB 2256 = 16 cm. 
(QED) 4 AD=AB-BD=16-9=7cm. 

»" AE=2BC ^ AB=2x 12=24cm. 
> BC AE » AB is a transversal 
7. m (4 A) =m (4 B) = 90" (alternate angles) 
In AADE: * m (4 A) 2 90 
^. (DE)? = (AE)? + (AD)! = 576 + 49 = 625 

2625 2 25 cm. (The req) 


CD A ABC is the image of A ABC by reflection 
in X-axis. 

@AABC is the image of A ABC by rotation 
about origin point with an angle of measure 180° 


Tus] sy else ile 4g a Cena Y eil ty ald egy ual al 28 P 


Answers of final examinations |: 


Answers of school book models ^ CD 2324 2 18cm, 
in geometry and measurement SSBC SON IS is 28 em 
^. The area of AABC= 4 Bi 
Model = 4 x 28 x 24 = 336 em? 


mow ow Go oo eo (bere) 
b ABCD ) is: asqure 


: > ECBC 
QQ-» @C2>1) ^ ADI EC >% ACW DE 
@) its two diagonals are perpendicular ©. ACED is a parallelogram (QED.) 
(a) 120° O82 


a 
[a] / m (4 A) =m (4 B) =25° 
» 4 ACD is an exterior angle of A ABC [OI] Go ©% @O © 
^. m (4 ACD) = 25° + 25° = 50° (The req) | am — —332O9220 209 
[b] -> D is the midpoint AB -AD-ÍAB | @ 360° @6>5) @ 10° 
ADS 4x 12=6em,_ (D) | @ bisects the third side. @©zyc 
+2 E is the midpoint AC + AE=4Ac 
iini Seiad e fe xx (£ Y) =90° 
n " imt AR lu L I -— a] im = 
een TG quis oP ate 
^ From (D » (2) (3): “ASS E 


A In ALXZ : m (Z L) = 90° 
The perimeter of A ADE = 6 +4 + 5= 15 cm. ^ (LZ)? = (XZ)? - (LX)? = 625 - 225 = 400 
(The req) 


LZ =% 400 = 20 cm. (The req.) 


DE / YZ » ZD is a transversal 
-m(ZZ)9m(ZD)-50* (alternate angles) 
InA XYZ: 

7 m (4 Z) +m (4 ZXY) +m (4 Y) = 180° 

7. m (4 Y) = 180° — (105° + 50°) = 25° 

»"X€DZ 

<. m(4 YXD)= 180°- 105°=75° (The req.) 
(b) + AŻ // YD // XE // CB 

»AY=YX=XC 

^ADZDE-EB ~. EB= 18 =6 cm. 


[a] In A ABD: + m (4 ADB) = 90° 
-. (BD)? = (AB)? - (AD)? = 676 — 576 = 100 
». BD 2/100 = 10 cm. 
In AADC: `- m (Z ADC) = 90* 
«s. (CD)? = (AC)? - (AD)? = 900 — 576 = 324 


E 
EE sy else ile yl a Cena Y eil ty ald egy ual al 18 P 


Answers of final examinations 


[b] In A ABC : m (Z ACB) = 180° — (90° + 30°) = 60° 
>% BBN AO={C} 
^. m (4 ACB) = m (Z OCD) = 60° (V.O.A) 
^. m (Z E) = 360° — (60° + 120° + 90°) = 90° 
(The req.) 


[a] - EO / CD » BB is a transversal 
~<. m (Z CBA) = m (Z E) = 50° (alternate angles) 
From A ABC : 
m (Z BAC) = 180° - (50° + 30°) = 100° 
+: Z ABD is an exterior angle of A ABC 
<.m(Z ABD) = 30° + 100° = 130° (The req.) 
AD/XYWBC >: AX=XB 
^ DY-YC 
~+ Y is the midpoint of CD 
In ACDE: ~ ZY // DE 


>Y is the midpoint of CD 
+. Z is the midpoint of CE 
^ CZ=ZE 


Model 


u 
oo 


CD two adjacent sides are equal in length 

(&) equal in measure @y-axis 

@ parallel to the third side Gc4-0 
[5] » 
fal $ 


Qo Go Oo eo 


» 
ABCD is a parallelogram » M is the 
intersection point of its diagonals. 
~. M is the midpoint of AC 


[b] -- 


[a] + OH // BC » OB is a transversal to them 
7. m (Z B) +m (ZO) = 180° 
(two interior angles in the same side of the transversal) 
7. m (Z B) = 180* — 135° = 45* 
+: DE // BC and DC is a transversal to them 
<. m (Z C) +m (Z D) = 180° 
(two interior angles in the same side of the transversal) 
^ m (4 C) = 180° - 120° = 
Ind ABC: 
m (Z BAC) = 180° — (45° + 60°) = 75° (The req.) 
[b] In A ABC : m (Z B) = 90° 
+. (AC)? = (AB)? + (BC)? = 144 + 81 = 225 
+. AC =225 
In AACD : m (Z ACD) = 90° 
+ (AD)? = (AC)? + (DC)? = 225 + 400 = 625 


=7625 =25 cm. (The req.) 


= 15cm. 


(DALNB è (QADOM @ABON 


Model © 


@) 


(9 Qo (Quo ©) 


@ parallel to the third side 

(2) equal in measure 

@ each two opposite sides are parallel (there are 
another solution). 


@Q>-3) @C3>-2 


In A CEO : m (4 COE) = 180° — (35° + 50°) = 95° 
>< DCN BE = (0) 
«<. m (Z DOB) = m (4 COE) = 95° (V.O.A) (First req.) 
From the quadrilateral ABOD 
m (4 B) = 360° — (95° + 100° + 85°) = 80° 

(Second req.) 


In AABC: -: Mis the midpoint of AC » ME // BC 
^ E is the midpoint of AB 


7 AE=EB (QED) 


fa] The length = += Bem. 


^. The length of the diagonal = 8? + 6? = 10 cm. 


| —éwh é- 
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[b] - AB// DE » BD is a transversal 
~. m (Z B) = m (4 D) = 60° (alternate angles) 
7 £ AOD is an exterior angle of A ABO 
~. m(Z AOD) 2 m (4 B)  m(Z A) 


^. m(Z A) = 110° - 60° = 50° (The req) 


[5 | à 
[a] The point A = (1 »2) 
©. The image of the point A (1 » 2) by translation 
(7-152) is (0 54) 
[b] In A ABC : + DE// BC +D is the midpoint of AB 
~ E is the midpointof AC ^; DE= BC 
» 7 O is the midpoint of BC 
BO=4BC 
> DE / BC 
«<. DBOE is a parallelogram 
+ ED=}BC= 4 x 12=6 cm. det 
>» Dis the midpoint of AB »O is the midpoint of BC 
^ DO=$ac=4x8=4em. 
» 7 Eis the midpoint of AC +O is the midpoint of BC 
BO=4+AB=4x10=5om. 
7. The perimeter of A EDO =6 +4 +5 = 15cm. 
i (Second req.) 


@@ 


< DE=BO 


(First req) 


eo Ow (qe ©© 


CÒ The rhombus 
@ acute 


D right-angled 


@(2 +4) @®(2 +4) 


[3] 

[2] Theoretical 

[b] - Dis the midpoint of AB » 0 is the midpoint of AC 
»DO-d nc ^ DO-4cm. a 
*: O is the midpoint of AC » E is the midpoint of BC 
1 OE=} AB s OE=3 cm. — 
+: Eis the midpoint of BC >D is the midpoint of AB 
«ED- dac ^ ED-5cm. 
«<. The perimeter of A DEO = 4 +3 + 5 = 12cm. 

(The req) 


(Answers of final examinations 


[a] «: ABCD is a parallelogram >M is the intersection 
point of its diagonals. 
©. Mis the midpoint of AC 
In AABC: MO// AB 
»M is the midpoint of AC 
~. O is the midpoint of BC 
^ BO=0C 

[b] In A XYZ: m (Z X) - 90* 
7 (XY)? = (YZ)? - (KZ)? = 400 - 256 = 144 
^ XY 2144 = 12 cm. (The req.) 


(QED) 


BC AE 
7. m (Z ABC) = 180° — 130° = 50° 
~. From the quadrilateral ABCD : 
m (Z C) = 360° — (50? + 80° + 120°) 


= 360° — 250° = 110° (The req) 


G) A ABC is the image of A ABC by translation 
2 AB in direction AB 

(3) A ABC is the image of A ABC by rotation about 
B with an angle of measure 180° 


Model & 


Go 


@o) 

C) equal to the sum of the measures of its non 
adjacent interior angles 

© square @ 130° 

@C2>2) © XY + (YZ? 


Geo Go Geo 


| 


EEE] sii e ay 
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Answers of final examinations 


-: ED / CB » BE is a transversal 

-. m (Z B) 2 m (Z E) = 40° (alternate angles) 

^. InAABC: m (4 BAC) = 180° — (50° + 40°) = 90* 
AC LBE (QED) 


[a] In A ABC : m (4 ACB) = 180° — (90° + 40°) = 50° 
» BDM AO - (C) 
7. m (Z DCO) = m (4 ACB) = 50° 
+» AB // DE » BD is a transversal 
^. m (Z B) =m (4 D) =90° (alternate angles) 
From the quadrilateral CDEO 
^. m (Z E) = 360° — (90° + 50° + 130°) = 90° 
(The req.) 
The sum of measures of the interior angles of the 
triangle = 180° 
2X43 X+2 X= 180° 
~- 6 X= 180° a x= = 30° 
om (ZA) =X=30° »m(ZB)=3X=90° 
»m(ZC)=2 X= 60° (The req.) 


(V.0.A) 


b] e 


ga 

[a] In A XYZ: 
+: Dis the midpoint of XY E is the midpoint of XZ 
+ DE=}ZY=4x12=6cm. 
PE isthe midpoint of X «O is b midpoint of ZÝ 
»Eo-lixxv- 
r Ois te itio ZY D is the midpoint of XY 
“d= 4xxz=4x8=4em. 
"The perimeter of ADOE = 6+34+4=13cm. 


(The req.) 


4x6 3cm. 


[b] Construction : Draw DE 1 BC 
Proof: ABED isarectangle | 
z- DE- AB = 12 cm. 
»AD - BE- 16 cm. 
s EC 225-1629 cm. 
> m (4 DEC) - 90* 

(DC) = (DE)? + (EC)? = 144 + 81 = 225 

^ DC 2225 = 15 cm. (The req.) 


Model @&® 


Go 


25m. 


oO 
eo 


Bg 
@) 540° (g)120* @right (a)(-252) (8)90* 
LL MEAM 
[a] - DE // BC » AB is a transversal 
«<. m(Z B) « m (Z EAB) = 120° (alternate angles) 
> m(Z B) 4 m (Z C) = 120° + 60° = 180° 
and they are interior angles on the same side of 
the transversal 


^ AB//CD 
- DA //CB 
^. ABCD is a parallelogram 
[b] In A ABC: 
+: Dis the midpoint of AB > E is the midpoint of AC 
4sED- ^ BC=2ED 
BC-2x5- 10 cm. 


[O19] Oa OU! 


(QED) 


(The req.) 


+: The sum of measures of the interior angles of 
the pentagon = (5 — 2) x 180° = 540° 
^. m (Z D) = 540° — (110° + 70° + 120° + 150°) 
= 90° (The req.) 
[b] In A ABC: m (4 B) =90° 
7. (AB)! = (AC)? - (BC)? = 400 — 144 = 256 
AB = 16cm. 
AD = AB - DB = 16-9=7cm. 
AE=2BC 2 AB=2x 12=24 
-- AE // BC » AB is a transversal 
<. m (Z A) =m (Z B) - 90" (alternate angles) 
7. (ED)? = (AD)? + (AE)? = 49 + 576 = 625 
ED - 625 =25 (The req.) 


EEE s gs ule dla sa Yy eal ty Sal ga) old all La D 


ABCD is a parallelogram 
7 m(4 B) +m (Z C) = 180° 
7. m (Z C) = 180° — 135° = 45° 
«7 ABCD is a parallelogram 
^ AB=CD=Scm. » AD- BC- 8cm. 
~. The perimeter of parallelogram ABCD 
25484548-26cm. (Second req.) 


[b] (4) AADC @AMBC 
Model ©; 


[O1] 


(First req.) 


(a) 
[O15] 
a) half the length of the third side. — @) square 
@ 5cm. @G>-4) 9-324) (965-0 


«(oO (0 ©W 


la]: DA // BE » BD is a transversal 
«<. m (4 CBD) = m (Z ADB) = 50° (alternate angles) 
7. m (Z DBE) = 180° — 50*- 130° 
>» BA bisects Z DBE 
7. m (Z ABE) = 130° = 65° 
> m(Z C) =m (Z ABE) = 65° 
and they are corresponding angles 
^ AB/CD 
> AD// BC 
~< ABCD is a parallelogram. 

[b] 


Answers of final examinations | 55 


[a] - DE // CB » BD is a transversal 
~<. m (Z B) 2 m (Z D) = 50° (alternate angles) 
(First req.) 
From A ABC: 
m (4 BAC) = 180° — (35° + 50°) = 95° 
(Second req.) 


[b] 


Bg 

[a] ~ ABCD is a parallelogram 
^ ABDC ^ XCW AB 
In A ABE : `» C is the midpoint of BE 
»XC/ AB 
7. X is the midpoint of AE 
^ AX = XE 

[b] In A BCD: - m (4 B) - 90* 
^. (BD)? = (DC)? — (BC)? = 169 — 144 = 25 
^ BD =125 = 5 cm. 
< AB=5+11= 16cm. 
InAABC:  m(Z B) =90° 
~. (AC)? = (AB)? + (BO)? = 256 + 144 = 400 
=. AC -^[400 = 20 cm. (The req.) 
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Answers of final examinations 


Answers of school examinations 
in Geometry and measurement 


o A 

eo deo 
Bg 

M550) 

@ bisects 


Ga QW (OXO 


© XZ.YL (8) acute 


(&-90 


[3 
[a] In A ADB : : m (4 ADB) = 90° 
^. (BD? = (ABY - (AD)? = (26)? — (24)? = 100 
7. BD =V100 = 10 cm. 
In AADC: +> m (4 ADC) =90° 
7. (CD = (AC)? - (AD)? = (30)? — (24)! = 324 
~<. CD 21324 = 18 cm. 
7. BC 104 18-28 cm. 
7. The area of A ABC = 4 x 28 x 24 = 336 cm? 
(The req.) 
+» AB DE » BD is a transversal 
<. m (4 B) =m (4 D) = 60° (alternate angles) 
4 AOD is an exterior angle of A ABO 
7. m(Z AOD) e m (Z A) « m (Z B) 
7. m(4 A) = 100° — 60° = 40* 


a = 
[a] In A ABC : ` X is the mid-point of AB 
» Y is the midpoint of BC 
^ XY- lac ^ AC 2 28 cm. 
» 7 X is the mid-point of AB Z 
is the mid-point of AC 
^ XZ=} BC 7. BC =20 cm. 
» 7 Y is the mid-point of BC >Z 
is the mid-point of AC 
< YZ=} AB ^. AB=24cm. 
^. The perimeter of A ABC = 28 + 20 + 24 = 72 cm. 
(The req.) 


(The req) 


fa] - AD XY BC >~ AX=XB 
^s DY=YC ©. Y is the midpoint of CD 
InACDE: ~ ZY // DE »Y is the midpoint of CD 
©. Z is the midpoint of CE 
(QED) 


Oo Go Go «Qo Go 


(012 @ (8+2) (&)halfthe length of the third side 
(Dy © rhombus 


OH ⁄ BC , OB is a transversal 
2. m (Z B) & m (4 O) = 180° 
(Two interior angles in the same side of the 
transversal) 
<. m (Z B) = 180° — 135° = 45° 
+: DE BC » CD is a transversal 


fa] 


EEE js ile ule dla ay Yy peal ty Sal ga) old all a D 


7. m (Z C) +m (4 D) = 180° 
(Two interior angles in the same side of the transversal) 

7. m (Z C) = 180° — 120° = 60 
In AABC: ~. m (Z BAC) = 180° — (45° + 60°) = 75* 
(The req.) 
[b] - ABCD is a parallelogram >M is the intersection 

point of its diagonals. 

^. Mis the midpoint of AC 


[Answers of final examinations) 


Cairo 


(OLO) 


ao 
@ 130° @@>4) 
@ bisects the third side 


eo @O@ ©) 


@ 180° 
(90 


In AABC: + M is the midpoint of AC» MO // AB 
^ O is the midpoint of B ~. BO-OC 
(QED) 


^. m (4 BCD) = 180° — 30° = 150° 

From the pentagon ABCDE : 

^. m (Z D) = 540° — (120° + 70° + 110° + 150°) 
= 90° (The req.) 


[a] In A ADB : : m (4 ADB) = 90° 
^. (BD)? = (AB)? - (AD = (26)* — 
7. BD 2100 = 10 cm. 
In AADC: +: m (Z ADC) = 90° 
^ (CD = (AC)? - (AD)? = (30)? - (24)? = 324 
^ CD 24324 = 18 cm. 
^. BC = 10 + 18 228 cm. (First req.) 
“+ The area of A ABC = 4 x 28 x 24 = 336 cm? 
(Second req.) 
[b] From A ABC : m (4 ACB) = 180° — (90° + 30°) = 60° 
+ BDN AO = (c) 
^. m (Z ACB) = m (4 DCO) = 60° 
^. From the quadrilateral CDEO 
m (ZE) = 360° — (120° + 60° + 90°) = 90° 


(24)? = 100 


(V.0.A) 


(The req) 


Bg 
[a] From A BEF : m (4 EBF) = 180° — (90° + 50°) = 40° 
~ AEN CF={B} 
7. m (4 ABC) = m (4 EBF) = 40° 
 AD// EF » AE is a transversal 
“.m(ZA)=m(ZE)=90° (alternate angles) 
^ From the quadrilateral ABCD : 
m (4 C) = 360° — (110° + 90° + 40°) = 120° 
(The req.) 
=8 sides. 


(V.0.A) 


| 8E e 
Ib] The number of sides = -z 135 


135 
a E 
[a] In A ABC:: `: D is the mid-point of AB » E is the 
mid-point of BC 
+ DE= 4 AC= 5 x10=S5em, 
» D is the midpoint of AB » Fis the midpoint 
of AC 
^ DF=4BC=41x8=4em. 
>% E is the midpoint of BC >F is the midpoint 
of AC 
^ EF=4AB=4x6=3cm, 
^. The perimeter of A DEF = 5 +4 +3 = 12 cm. 
(The req.) 
[b] In A CBD: -: m (4 B) - 90* 
«+. (BD! = (CD! - (BO) = (13)? - (12)? = 25 
^ BD =925 - 5cm. 
^ AB=11+5=16cm. 
InAABC: ; m (4 B) -90* 
^ (AC)? = (ABY + (BC)? = (16)? + (12)? = 400 
-AC-Ya00-20cm. ' (The req) 


eg aola Ade 242 etsy, wall 


TEE] ci tly he by Ca s edic enl igs a al | 


Co ©M Go o0 OO 


C) parallel to the third side 
@rectangle — (4) 108 


Qao 
@ 180 


DAN EB={m} 
<. m(Z BMD) =m (2 AME)=72° (VO.A) 
*: MC bisects 2 BMD 
^m. CMD) = JÈ =36° 
‘~ m (Z ABC) = m (4 BAC) 
» Z ACD is an exterior angle of A ABC 


^ m(Z ABC) = us =64° 


(The req) 


[b] In A ABC: 
+: D is the midpoint of AB » E is the midpoint 
of AC 
1 ED= 4 BC= 4} x10=5cm. 
>% Dis the midpoint of AB »F is the midpoint 
of BC 

DF-lac-lx6-3cm. 
» Eis the midpoint of AC >F is the midpoint 
of BC 


perimeter of A DEF = 5 +3 +4 = 12 cm. 
(The req.) 


la] - BA // DF » BD is a transversal 
^ m(ZD)=m(ZB)=60° (altemate angles) 
InACDF: 
m (4 DCF) = 180° — (40° + 60°) = 80° 
(The req.) 


b] 


@M) &o deo ©% 


Ba 

(QD bisects the third side @(225) — ($98 

@ equal in length » bisect each other » perpendicular 
© trapezium 


Go 


7. A CEF is an equilateral triangle 
B m (4 ECF) = 18" = 60° 
-+ BEN ED={c} — 


5 age (sls ddl a Geass 3 iral uo, aga old haali 138 


^ m (Z BCD) =m (4 ECF) = 60° 
7 From quadrilateral ABCD : 
m (Z B) = 360° — (115° + 98° + 60°) = 87° 

(The req.) 


(V.O.A) 


[a] m (Z HBD) = 360* — (135° + 110° + 45°) = 70* 
(The req.) 
[b] : AB/ ED » AD is a transversal 
^ m(ZD)em(ZA)-65*  (altemate angles) 
^ 4 ACE is an exterior angle of A CDE 
^Om(LACE)-65*435*-100* (The req.) 


[5 | 
[a] In AABC: ' m (4 B) = 90* 
^ (AC = (AB)? + (BOY = (3)? + (4)? =25 
^ AC S257 5 cm. 
In AACD: «> m (4 ACD) = 90* 
^. (AD)! = (AC)? + (CD)! = (5)? + (12) = 169. 
7. AD =V169 = 13 cm. 
7^. The perimeter of the figure ABCD 
=3+4+ 12+ 13=32 cm. 
[b] In A ABC: 
“+ X is the midpoint of AB » Y is the midpoint of BC 
2 xY= Daca 4 x9=45 cm. =a 
X is the midpoint of AB >Z is the midpoint of AC 
XZ=4BC=4x11=55cm. 
» Y is the midpoint of BC »Z is the midpoint of AC 
^ YZ=}AB= d x10=5cm. 
7. The perimeter of A XYZ =4.5 +55 +5 = 15 cm. 
(The req.) 


6 Alexandria 


eo 


(The req.) 


@ 
eo 
ME 
@ 360° @AC>BD @©@>-» 
@ (ACP : (BC. © bisects the third side 

(n 
[a] In AABC: -- m(Z B) 2 90* 

7. (AC)? = (AB)? + (BC)? = (T)? + (24)? = 625 


Go Go © 


TEE] si dle le dl ay Yy rail enl gad ual jaa La P 


(Answers of final examinations | i 


2 AC=¥625 

In AADC: «> m (Z D) = 90° 

7. (DO! = (AO - (AD)? = (25)? - (15) = 400 

^. DC 2400 (The req) 
[b] The number of sides = =6 sides 


[a] In AABC: 
+: Dis the midpoint of AB » E is the midpoint of AC 
- DE BC - DE BF [n 
»DE-lBC  .-BF-iBC 
^ DE=BF 
From (1) and (2) : -. BEDF is a parallelogram 
(QED) 


=25 cm. 


= 20 cm. 
360* 
180° — 120° 


(2) 


Ib] à 


y 


[5] 
fa] +: DC // AB » AD is a transversal 
^. m (Z A) +m (Z D) = 180* 
(Two interior angles in the same side of the transversal) 
7. m (4 A) = 180° — 127° = 53* 
7. m (Z A) = m (Z CBE) = 53° and they are 


(QED) 


Alexandria 


m ; 
eo Go Geo eo 


[OTIO] 


Answers of final examinations 


B8 
(575 
(70 


E& 

[a] InAABC: 
+ X is the midpoint of AB » Y is the midpoint of AC 
2 KY/BC 
InAXYZ: + 
»EDI/ XY 
~. Eis the midpoint of YZ 
<; YE=EZ 

[b] The measure of the interior angle = 

= 144° 


(2) 360 
© obtuse 


(545-2 


D is the midpoint of XZ 


(QED) 
(10—2) x 180° 
10 


[a] In A XYZ: ~ m (4 XYZ) - 90* 

7 (XZ)? = (KY)? + (YZ)? = (7)? + (24)? = 625 

XZ = 625 225 cm. 

In A XLZ : : m (4 XLZ)=90° 

^ (LZ) = (XZ? = (LX)? = (25) - 15)? = 400 
^ LZ =1400 = 20 cm. (The req.) 
[b] The translation (LM) 2 M -L (155) - 2.53) 

=(-1 52) 
©. The point A = The image — The translation 
= (6 94)-@12)=5 »2) 


‘v ABCD is a parallelogram 

+. AD/ BC » BD is a transversal 

7. m (4 DBC) = m (4 ADB) = 80° (alternate angles) 
InABMC: miz i (30° + 80°) - 70* 
(The req) 


I A 


EJ El-Kalyoubia 


@@ 


@o) 

G 

CD right 

@C3>-2) 

[a] In AABC: 
+: Dis the midpoint of AB » E is the midpoint of AC 
ES DE=4BC=4 x 10=Scm. 


Geo Gi» Go 


e) parallel to the third side 
((AB)»(BCY — (945 


»vAD- lAB-lx12-6cm. 
»AE- d AC- d «8-4cm. 
7. The perimeter of A ADE = 5 +6 +4= 15 cm. 
(The req.) 
BEAC 
*. m (4 ABE) = 180° — 106° = 74° 
BD bisects 2 ABE 


^ m (Z ABD) = 74° +2=37° (The req.) 


+: ABCD is a rhombus and BD is a diagonal in it. 
~<. m (4 ABC) - 2 m (4 ABD) = 2 x 62° = 124° 
cm (4 A) = 180° — 124° = 56° (The req) 


[a] © m (4 X)=90° 

^ XYP = (YZ? - 
- Xy 24144 = 12 cm. (The req.) 

[b1@ACON @ALNB GABON 


the third side 


(Xz)? = (20)? - (16)? = 144 


@ 180 @(AB)’ > (BO? 
@540 (952 
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@O® Go G0 Go Gto 


[3 | 

la] v MEAB 

<. m (4 BME) = 180° — 110° = 70° 
MC bisects 2 BME 
m (Z BMC) = 70° + 
ABNCD = (M) 

7. m (Z AMD) =m (Z BMC) = 35° (V.0.A) 

(The req.) 


2235* 


+ DE/ BC » DC is a transversal. 

<. m (Z C) & m ( D) = 30* (alternate angles) 
^ 2 DAB is an exterior angle of A ABC 

sm (Z ABC) = 80°-30°= 50° (The req.) 


[a | 


[a] The measure of each interior angle = ($—2) * 180° 


[5] 
In AABC: 
7 X is the midpoint of AB » Y is the midpoint of AC 
2XY-lBC-lxs-acm. 

77 X is the midpoint of AB »Z is the midpoint of BC. 
^nXZ2dAC-lx10-5em. 


(Answers of final examinations | 


Ci) half the length of the third side — (2) (5 >- 1) 
@ 180° (à) square. ©C3-2) 


[a] ~ ABCD is a parallelogram 
7. m (Z C) = 180° — 135° = 45° (First req.) 
>The perimeter of parallelogram ABCD 


-(845)x2-26cm. (Second req.) 
» 


[b] 


[^] 

[a] In A ABC: 
D Dis the midpoint of AB +O is the midpoint of AC 
^ DO- d BC- J x8-4cm. 
7 Dis the midpoint of AB +E is the midpoint of BC 
^ DE=1ac=1x10=5cm. 
“+ O is the midpoint of AC »E is the midpoint of BC 
-OB- x6=3cm. 
7. The perimeter of A DEO =4+5+3= 12cm. 

(The req.) 

+: AB// DE > BD is a transversal 
7. m (Z B) e m (Z D)= 60° (alternate angles) 
+: Z ACD is an exterior angle of A ABC 
<. m (Z A) = 110° — 60° = 50° (The req) 


E br gea ee »Zis the midpoint of BC 

2 ¥Z=LAB=4x6=3cm. 

& Teee st A dte die 
(The req.) 


o0 Go G9 Goo OO 


[a] In AABC : : m (4 B) - 90° 
-. (AC? = (AB)* + (BOY = (12) + (9)? = 225 
z^ AC=¥225 = 15cm. 
In AACD: -~ m(Z ACD) = 90° 
2. (AD)! = (AC)? + (CD)? = (15)? + (20)? = 625 
= 7625 - 25 cm. (The req.) 
[b] @ ALNB @ADOM 
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Answers of final examinations 


EE] El-Beheira 


Go 


6 OA «eo Go 


Go 


OO G0 eo OO 


a 
Ci) parallel to 
Qc7:-5 


ec G2) 


@©C2>-4) 


C) rhombus 
@ bisects the third side (4) (-4 »— 1) 


(&) parallel to the third side 
© 120° 


[a]: BEAC ..m(ZABE) = 180°~ 116° = 64" 
- BD bisects 2 ABE 
^. m (Z ABD) = 64° +2 = 32° (The req.) 
7:2 X2 720° — (110° + 90° + 165° + 115°) = 240° 
7 X= 240° +2 = 120° (The req.) 


[a] In A ADB : m (Z ADB) = 90° 
x. (BD)* = (AB)? - (AD = (26) — (24)? = 100 
7 BD =¥100 = 10 cm. 
In AADC: ‘+ m (4 ADC) = 90? 
^. (CD)? = (AC)? - (AD)? = (30)" 
+. CD =324 = 18 cm. 
7. BC = 10+ 18=28 cm. 

[b] In A ABC: 
7 Dis the midpoint of AB E is the midpoint of BC 
+ DE=4ac=4%7=35em. 
“+ D is the midpoint of AB >F is the midpoint of AC 
^ DF-dBC-lx8-4cm. 
+» Eis the midpoint of BC »F is the midpoint of AC 
^ EF- d AB= 1 x5-25cm. 
7. The perimeter of A DEF =3.5 4425 = 10 cm. 

(The req.) 


- QAy 2 324 


(The req) 


[a] The sum = (6 — 2) x 180° = 720° 
[b] -+ ABCD is a rhombus » AC is a diagonal in it 
7 m (Z BCD) -2 m (Z ACB) =2 x 62° = 124° 
7. m (Z B) = 180° — 124° = 56° (The req.) 


(2 ] 
[a] In AABC: 
*: Dis the midpoint of AB E is the midpoint of BC. 
s DE= d AC= 4 x 10=5 cm. 
++ D is the midpoint of AB »F is the midpoint of AC 
DF- 4. BC= 4 x 12=6cm. 
Fis the midpoint of AC 
^ FC= } AC= } x 10=5em. 
5 Eire mgt of BC 
EC- d BC-l x12=6cm. 
7. The perimeter of DECF = 5+6+5+6=22cm. 
(The req) 


++ m(Z X) - 90" 
7. (KY)? = (YZ? — (KZ? = Q0 - (16) = 144 
^. XY=9144 = 12 cm. (The req.) 


eo Go eo Guo 


[O10] 
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( 


CDrombus @) (8 +2) 
(S) bisects the third side 


@ 120° @ 180° 


< DE/ BC > BD is a transversal 
7 m(ZB)-m(ZD)-60* (alternate angles) 
«~ £ CAD is an exterior angle of A ABC 
sm (ZC) = 100° - 60° = (The req) 
[b] In A ABC: 
+: Dis the midpoint of AB » E is the midpoint of BC 
DE=4Aac=4x10=Sem. 
++ D is the midpoint of AB ;F is the midpoint of AC 
2 DF=1pc=1x12=6cm. 
+: F is the midpoint of AC 
oFC= 4 ac=1x10=5cm. 
++: E is the midpoint of BC 
+ EC-lBC-lx12-6cm. 
^. The perimeter of DECF =5+6+5+6=22cm. 
(The req) 


[a] :' m(Z BAE) + m(Z EAC) +m (4 CAB) = 360° 
(accumulative at A) 
"m (4 CAB) = 360° — (150° + 90°) = 120° 
AB // CD » AC is a transversal 
~<. m (4 CAB) +m (4 C) = 180° 
(interior angles in the same side of the transversal) 
- m (ZC) = 180° — 120° = (The req) 


{5 | 
[a] In AADC : «> m (4 ADC) = 90° 
-. (CD)? = (AC)? - (AD)? = (30)? - (24)? = 324 
cD=$324= 18cm. BC= 10+ 18=28em. 
^. The area of A ABC = $ x 28 x 24 = 336 cm? 
(The req.) 


Answers of final examinations 


[b] 


Go 


u 
Oo 


Bg 
0 545 


[5] 
BUOD @ABYM 
[b] In A XYZ: -+ m (Z Y) - 90* 
ssi - ayy? + OZ? = G+ (4? = 25 
xz-Y25- 5cm. 
In ALXZ m (2 LXZ) =90° 
2. (XL = (LZ)? - (KZ)? = (13)? = (5 = 144 
XL 21144 = 12 cm. (The req.) 


&o qud Go 


(GG +4) (3360 G 120 


[a] Let the measures of the angles of the quadrilateral 
be:2X353X53Xand4x 
^ 2X+3X+3X+4 X= 360° 
~ 12 X=360° ^ X=30° 
^. The measure of the smallest angle is : 60° 
:' AB// CD » AD is a transversal 
<. m(4D)=m(ŻA)=50° (alternate angles) 
+: Z AEC is an exterior angle of A CDE 
10° - 50° = 60° 
m (4 CED) = 180° - (60° + 50°) = 70° 
(The req.) 


O 0 | 
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pem of final examinations 


[b] - DA / CB > DC is a transversal 
<. m(Z D) +m (4 C) = 180* 
(interior angles in the same side of the transversal) 
7. m (Z D) = 180° — 60° = 120° 
<- m(4 D) =m (Z BAE) = 120° 
but they are corresponding angles 
< ABH CD 
> DAJCB 
~<. ABCD a parallelogram 


«wc OW 


[2] 


(0 Ov OO 


Ci) parallelogram (8) parallelto — (3)(-3 »-2) 
@ The hypotenuse (€) 90 


360° 


1800—1355 - 5 sides 


[a] The number of sides — 
[b] © ME AC 

-. m (Z BMC) = 180° - 75° = 105° 

InA BMC: 

‘e m (Z BCM) = 180° - (50° + 105°) = 25° 


7. m (Z BCA) =m (4 CAD) = 25° 
but they are alternate angles 
- ADI BC 
ABDC 
^. ABCD is a parallelogram 


7m X)=90° 

^ (RZ)? = (YZ) - (KY)? = asy - a2 = 81 

^ XZ=Y81=9 cm. (The req.) 
[b] Ind ABC: _ I 

+: Dis the midpoint of AB ; E is the midpoint of AC 

4 DE= } BC=4 x10=5cm. 

»': Dis the midpoint of AB 

2 AD=}AB=}x12=6cm. 

>‘ Eis the midpoint of AC 

< AE=4aC=4x8=4em. 

<. The perimeter of A ADE = 6+4+5=15cm. 

(The req.) 


@AALO @Aoye @Aczo 
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